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Do

2) 7R ARG ME T (F—F 3l TRR(L S T L ORI

INAF 2 AZT L DHFEEIR D /NN NS AT~ A T 7 A F V=T AD A ay Nk i
A AL FOREEITH, HCMUT ¥4 o 7S ANIZER B SD HCMUT 2SAay k75
(ELF, HCMUT #2277 T M TS F & ) — Vg R b4 57 ot 20 T4
Fek EhiTHEEHIT, BATT 41— /LR TH D Thai My #1274 1 s 7 Z 2k (Thai My 7 &
VAN —v a7 T h) BB NL TR FEEERBR E O A R 5, T RTINS
FRFFHEICIN 2, BREEFZEED RO R AT HEZR N « JEHR « 3 FH 7 1E DR ZRA S HAIC,
T ZADOVEREFHAN R | iEi T — X OB, FEOMRDAEESNLR S OFHET
—BLEHET VERGET L0, B2 HARIED m (b5 % B R L7 Hf
e Ehiid 5, IRONZAFFEHMO P TR IZR A2 EE H 35729, HCMUT #f%E~>
FURNTIEEICRDONSDNAF=Z )—)VAEFE  Thai My T EV AR —3 a0 7R
VIREAAF~AD RAL/ T A B L OFEEHEE DM ED AT TT AL FEDE A IZHY
ZAE > CTHEWFT e,

3) BERILMOBIR KR (F—F It LR AREF LFHB L0 A TR KR
DIL[FBFSE, B E Rl s L —7 L)

NI AT S ) — VT e ADFREE IR D E R O N R 72 oy B R AL L T, =4

S =IVOIFRE - EARWAE B BT D BN AR5, £, REAMBES L—TL
EHEL | B OB 2RI LI A —RTLEE (B 7 =) | An—HE L BT O TS
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BT A AR MDD, — T B L~V TH A 25 AR CE A 2
%ﬁﬁi'@—ét&) BAM D> DTG H 72/ XA A H A4 Bfekg SLAE & (SEBRL S A A4 A A7)
ZBHFET D,

@I N Al
1) VAT LOR G R

HI A s OB 7 — 2 DA - HE

AL B ORI REL T, X L EOER TR B D AT THD Thai My £, Aa 7L
AR Long An 48 My An £, FEEHID Lam Dong 44 Kado F&8ELT-, ZihH 3 H
WO 74—V RPHBEOHEHER B L OERICS U GE RIS T L —7 %25 H),
728, Thai My FHiZ, SAF T 2AEHLETH7 02D EFERBR YA MR ERBR 7 —
IVRTHHS,

— 5 HIRIC B AL A~ AFNE RV AT AOET NAERFHTAICHTY ., Bk 14
~ADPEEFNRIZOWTHE L, —IRTRNAF— I AF~AD HHDHEGDRENR
N AT ST~ ZEFERRA R L CO BB ZEDPEEL W, 21T, Btk
IR E M E L THOWSNDL O RS TIIBERRIE DRELE LT ik fxé:‘bi‘ﬁ%u\%
NADZEN—RIITH D, LN A~ ADOBEEFHICEL TRAMICELD LN E
BHEIIIER RO TERY, SiIC LM EBRELZ & D, BEERONELRAT,
TTIRERIC, AT T AV AT LEFIH L TOA AR N KEWFEEE . b st D
NAG < AEREEUCRIAT 2L 0 T8, KRREIZLD ET Db RESICE B L,
TIUBIE B ~ 54 DIE RS DA AR PE L BT AZENTEX AT 1
VI NCRETT 23w AZ T OREEEIZ BT D L E CEHEELIZ, BV R A
ETNREDHBIREL CTEHE THL L WLz, EiL 7R A D —FlEL T, Tay
Ninh & OV A THOFERIZHOW TR RS, ZA0H 20 FI| H 2% h)_EXH7- Hoffman =D
BERF A B A UT- T35 (K 4.1.1) 203Fr e, RO BERF 2 VWA T35 1 2 &shf L7,
TNBE, HURN TH i KB O T CTHY | 4 4,000 S{EOLV > HEIESTHT L3 A]
BETH D (HFTEE LTI 200 {5 VND) , Z085E TR Tl 4T 4,000~6,000 b F2 A
Db BFRZREIE U TR 5, b HFRII AT T ILZ THREL I LA K ETEIZN
T, 728 . AFRDLAFEZ Lo T RERE R EARIH T 22808575, Hoffman 2\
O T TIEARIIMEHAL TQNR2NEDZETH -T2, T TIE 100 LFEEDREARSHY, £
DI 40 LN TIHOEIRICEED AN B THD, ZOMIL, FEIHOZ T ARl i o
fr7ad, ﬁ%@@&%ﬁﬁ?%bmﬁ BIHEEBENETHD, LT TIHOPFHAETIL,
T COAEREICBITDEM LT ARDIN I, B H R E L& BTV T Hhilg
B BB 7ol ST M\ EAN ﬁf’ﬁa}k%b/@/wivx%ﬁb EVHR IR DA A~ AH T
ETVEREDL =KL TND7ed | A ABEEEDE U RAET NV EEZDHIZT,
OEDDHEN 72D BT G T — X MG DT,
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Fice husk

Electricity 20td
Diesel 0il Electricity
- ’ :
Y formed Unbaked Stippine
Clay bricks_ | Dryingby | bricks Firing Bricks
- ! 7 § 1306d
& 20004 iy | e ™ suight (Hoffiman) | 16t7g = (365d%)
Diesel oil tolal Maisture ‘ - Aﬂlil
Electricity total 0.040kLA S

2200kWhvd (includes one shipping
mktetcorov)

25BVND

Hoffman

EECICC N 40-48 chamber
Production capacity 40 million bricks per year

{470-550 VND/piece)

1 ton/chamber

0.04-0.07 kL/d

S 1014 million VND/month

Operation time (forming) B0 LIGEN
24hour/day
| Electricity |

54,000 kWh/month

80-100 workers (40 of
them are factory operators}

S

4.1.1 VoA T30

FERHIIC BT O E B LT X =70 — DB L URE
(Red 1, A am SC (BIANETR) 26, FARFRAT 14, 16, DBIRER 21, AAX—HE 28)

INAF < AZT L DR EERETHETICEL 7 —%X 4.1.2127779, HIRORPLIZIES
W, RS2 (FIUH ATREZR) SAA~ ZAZFEHLL | £ DA A~ ADEREL TOH 2727
715 - R OBRIELATRY | 2D FEELRTREMEZ TN L TPV OB X F ThD, =
T, RSN T — 2O X R ETHHIBOWE B L= F —D 71
—ZFLIRLTEOZ T, AAA S AFNEHET IV (N A RAE T ) DIGEE R T, T ry
=7 M CIEHUR DT T /AT - G EHI BT D FIEDOMREE1T VY, BARB72 T — 4
DEFESCTIEORGTIDEAT . BRI S A~ AZ T T VO - FHli~E -
7
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Decide aim and Understand What can we Evaluate the Proposal of
targetof the the status of do with the feasibility possible
Biomass Town the town biomass? biomass town

Examine the Match biomass
potential of and utilization
biomass process

Analysis of sustainability including
economic/environmental impacts

Environmental ©
impact

Process design
Process flow
diagram

Investigation,
estimation

4.1.2 NAF<AXTUERFOE 2T

IR DT T WAL IS L OVHT 32 Bt FIEOREL : <M 2O R RO A& LT, Thai My o
RIEEEH S HICHT-0, FBIEL S EE A FEIRENO EEaL R—h AR LTz, FRfELLSL
TIEa—r DAEFENRLL BWESLRBOFELHLD, WE - =X —D7a—L LT
K&, 7235, RS AR B A PE DRI PEY) GEINHER) 23 A4~ A& PRELTHI A
FTHHEMNRE Z TR TEITMLSN TE LT, A7 uy =/ O HMRFFEICHS VT,
B3RO EPETRAET DAL RAE X R ET LT B L o7, Fio, BHEDID,
FEITEBROREHLTRHB L TOHRAN T, EHLEBBITOA WD TE
FTIVRITITE D TR, KN LIS O 72 E 33T T EPEIE N DY T2, P
RIEBERE DAIKERR N HLH FRIERHBELOBRITZ LV, 22Tk, —HiEEE &
LIEREDI DT ALE, A4, ILAF (FKF) KRB LIS EDOIN L DOET v
{BZATWV, ZNBE BN D7 2 —LiE D52t Trn—2R A LT, R
HAL7- Thai My A7 o — 3k EiCHil 3%,

— 77, FIEOKRGTEL T, BREHEH-CREH N A EIZ T 572D DA A~ AT DE
TN T VA OREELC Y 7 )V —T DBRFE LT A~ AX D B GHEl SiY — v &
AR LD M Z %R E L CHIH T D720 O 8% L= (K4 4. 1. 3),
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~  The model and method for scenario analysis were developed.

" Trial of Biomass Town design was done with Vietnamese data.

" Material/energy flow was investigated to describe agriculture in
Thai My Village

Modeling of agriculture in Thai My Village

| Customization of Biomass Town Simulator for Vietnamese model

113 HUROET LS LU - R FEORH

INAF < RE T OREEEEEHI - EiR D % 712 H-3< Thai My A OBURO 70 —%[X 4.1.
AR, AR OBLRIZIBWN T, RBE EE G O RN TOFR 08 0O HIpE I e L
17, R OKO A FMEL RN THhR TR, BERSKROHEIR/AR S, HE
HI 2B EEZNEH S OM TR T61EH5L 00, Mk T I@iE 528 1%
— AT MR O IERIEF IZ L DS O B OE A THhIL TS, FRIZ/K BT
LU THBEE IO ANITATHIL TR, £7-, Thai My AHZELERIG S A A H ZDEA
NHEA TS EEBEFITTRNX—[BIEB IR > TND (ONA A T AT HFIEE),
— 7 HABIRIZ WU, BT DR EHE A~ O FEAEE L THIF L TOB 553 Bb vz 23,
BRI T UL A NTIE A TE T (MBI OO FEMILE TV —7"%
ZH), 728 FTITITIRBIEGR B OB K EE D 14D D0 22 TEIAAF T AFIRIEAT
O TR, BEEFTEHZ DWW T, BNV O MUK N TOFENRH DL DD, Ky
TN L DOEANTH D,

ZOIH7eBUR 7 v — QBRI LSO TR FTRER AN A A~ AL L Thab D E S A TRINL |
BUROHIE N FEE B KON ER O BHOWEWE B EL T, 2T NOF| H Al iE R 24 H
LTz NAAZH ) — VAEFEDE AL SAF H AL FEOYEREFE L= FIAITHEDLT
2—D— %X 4.1.5 277, 22Tk, 4[] 400kL LA ED /S A4 x4 7 — 1L 400,000Nm?
DA T APGENDRE T2 oT=, NAATH ) —VOAEFERIX, 1 H 20km £173 53
AZ7ELT 2,000 BFREEIZFHY L, K9 3,000 47 T2 Thai My A0/ SA 7 REHE L & ik
L COM Y BN N —TXBZENIAEND, —T7, A T ADAEFERIL, 3,000 HEHr
251 H 0.8 ReHIFRHELICHFIAH CELRITHY T2, LT LLZOHEOFHED L7l %
POV TFUAPIRBEENDEVIE K TIEAR2OA, FNORF A4~ 2% R+ 528
T HNOZRZ X —FHELE L CTHOICRERT RN —E{DHIENTEXLERT Y
NEFLTNDIEIRENT,

ZIT. ZDIINRA G~ AR A BRI T LD OHMICHONWT, ko fayhFZ
Y NCOMERE R A L, T ADOFHI A L7z, HCMUT #9877 M Tkl a1 7o
TWADEH7e, SN DDA REI O AT TRV A A 2F ) — L T o' A THHD T,
FHL U A =X — (CO, FEHD) HIBGI R T m, L, X 4.1.6 (TSI %
RLTZINC, K70 = 7N TR 2 T o - ARl A 2 E L - S REL Th . &/
FIUTEEL WSV REFER Tho7o, FIHIEE 250 & VND T 100 4 (55 40 408 T8
F_L—F) 2L, FH 200 {8 VND Z i3 2L o 0 TIOR3 58, A4
TH )= DT v A E T, 2,000 & VND O@HHERE T 14 L OAR_L—F (A4~
ADEE Tk X BFH TR L 7= 7= 0 & FHAEIZE D) 2/ L. - 100-200 {& VND
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DFEYN EIFEVORETHLDOT, 1TV, RIMFHE D KEIDMER THA9, KH T
L7201, B &5 D RNE AR —FORFHIBEIRIE O OE->TH DA, 2iEaANDOIK
U RIS 72 RERFREE N R D, KT 027 FTHIREL T DU AL o /N
PRI~ AZ T DM KT RO o AN HEE ASNAZ LA E kT 5, BT
DEFERF ORI AN T AT T RO OEDTHDHENZ D, 725, A4 TH)
— T av AL T D EIEF N TN IRE R RO NA T AD R/ FEET oA
(Thai My 7B AN —2 a7 T NCOMYE) O5A OBE DX 4.1.7 1737, X
HHUZ O W TR A A A~ 2D (5O 2E SN REL, KTk, BME2EE LT
185 NEELHLOD AZ )V 1k DFAE (1,000VND/kg) Z bl U7z, B or 32 AL L Cidbk
TLOHFEMEDRNET VLTV RIRNA B SLEE CHRE RIS A EN DR EHT AT
RETHHLHIErCTxT,

FHERRD R TIHDH Thai My FF&LbigL | MBI A 7 L2 OFGEHE THDH My
An AHE, EICHBEHEED AR A I ZEN IS TS, A ENERIRREE S8, K
O RIVERTEAEI 3,000ha (1,500ha X —H#) & Thai My A D#) 5 5 T2, & HEFHEIZIUR
(2B W TS Thai My A EOKIRIZA 72200 FR T A CO B FEDIERMFIREANTNHT
EME | BRI DD IEREA 35\ - AT T L 2 MRS KB D G PE DN T AT Re L3 s
VY, TR, My An AHIZRFLTi, Thai My R &Rt L= 34 =4 ) —
IVRRNAF T AT T HNRA T~ AZ T BT IVOPERIREREZTHZEELTZ, My An
K OF PN TELND A A~ A RERIZ Thai My KD 5 [EHEO 7P o 203& 5 T&HL
EHIT, DR EEE L7 10 (520 EOHIEA~DREEAG HIAEND, 7eds, Aar T L
Hudal oD FE N LA AKE I LR RO #2616 U CE R TH D, /N L D R~ A 7
FAFY—LITZ . BIRD Thai My A OHRED A F 2 ) — VA PE T3t RO
TAYY AT, 5~10 fFITHER LTz A — L (T kKL O/NAF 2 H ) — VA JE)
Vot R B o) NI CE KRB O A4 & ) — )L T8 GERAEER SOk
L U b)E3R 223 BT N CHDHNAL~AZT L TONRAF L ) — VEFEE G5
BROMEHER 72T N ERVIGD SRR, — ., B THD Kado FOREZEITE A
FENTLTHY, FaTEIZ IR0, LT, fdb b FRke 4534 =& )— VA E
VIR LT — B L, AR ORI E L T, RERBREFE (2,425ha) 2 H 4528
THoT=D T, B CTlIZad, MHIZE B LI R T2 LT, BIFEDLZA K
WO TITREEEITOILTEY, —HiH DI TWAMKIZED 22 ARE O i A3
HOELDD MEDT 7T 4T 4 —ILE <R, ELUKIZE DB 2 [T TH DM,
AN O ETEEN T DR OEHICB O TL, BT LLFONTORAEREL TOMR
FEDNLBE LOORERRITIZZRB, LA, WA/ RN ISR EAEAI L, AR
\ZHERF T DT DI R THY | FIZEWARDEENHHD T, FHMIZED CO, W)
LR, ZOIVRBHE LA A DD A4~ AR AT E LT, fiR o R /%
EHEA T A (FEERES) : 200kW) OEAZRFI LIz, ZO7 2 ATIHERM 3,300 kv
(GKE 15%ELT0) DANAA~AEHE T 508, 20 Flnfk 2 E 3 5L 600ha DA D
DFEH I Y T 5, ZAUIF NOFRMERED 1/4 [ITHYE L, 77 AR RER R E S
L CR YR C& D, 7ok, IWaE o & B9 &, (RS- orh . BT
FMELCOMMZEZERTHAIENEETHD, (ERLIAMD 50%% B EL THT5&
FETHE B BRAAIEIL 2 20D 1,200ha TH D, — 7T, 20 itk B AROFEA
WS EBERELZRE THHLDO T, T~10 FE0 BAMThivuTlnko @ 5L
S, BUIRTIE, BfliZe AR R EED 72D OEERITHIRS I TODOC, & B R FE O
DBEELEWD ., & EE2E O BRIz oW T, B e BIRE O B B E I LD
BB REND, WL T, EMO ML) T TS I T &, ks
BLZEEDAFERDOINA R _EICH SR s i T 5,
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From inside region

Own production
597tly
Farmland

Rice straw (as dried): 5,498t/y

Fertilizer

Livestock
farm

i

Energy for
Machinery

Non-market

Neighbors

Energy for

Water

Own garden,
Public field

Market

Feed

Dealer/retailer

From outside of region

Fuel and
electricity

Other biomass
resources

Need to be considered.

From inside region

Rice Main
Cultivation |/7 L_Product
Annual Planted Area
(Multiple cropping) Eyproduct

V—"

Pig manure: 20,075ty

Beef cow/buffalo manure: 15,330t/y

Milk cow manure: 2,190ty

Pig effluent water: 100,375tly

Beef cow/buffalo effluent water: 86,870tly

Rice unhulled: 4,793ty

Rice straw (as dried): 2,774tly

f Main
Livestock
Farmin Product y
9 Conventional
Pig, Beef Cattle, Utilization
Milk Cow, Buffalo Byproduct

milk: Not yet fixed

Conventional
Utilization

|
il

Disposal

Manures used for composting: Unknown

Milk cow effluent water: 36,500t/y

Rice straw (as dried): 5,498ty

Own production
Farmland Fertilizer
farm Machinery
Non-market Energy for
Water

Neighbors

Own garden,
Public field

Market

Feed

Dealer/retailer

From outside of region

Fuel and
electricity

Rice straw (as dried): 2,724tly

Fuel options for steam
(A) Bunker A oil: 512kL/y

(B) Rice husk (cogeneration,

N

charcoal production): 5,269t/y

(C) Rice husk (Boiler): 1,579

ty

Rice Main
Pl
Cultivation Product
Annual Planted Area
(Multiple cropping) BElotiE!

Rice straw is supplied fully:
2,774tly as dried

Making up a part of compost

‘l Disposal I

N
\ "~ Treatment for
isposal
i . Environment,
Manures for biogas production

Animal delivered, Raw

Dealer/retailer

Used
Farmland

Livestock
farm

Biogas
production

Unused

Pig manure: 2,281ty

Milk cow manure: 137tly

Others

* All data are moist basis.

4.1.4 Thai My ffOBIR 72—

by Digested slurry:

Conventional
Utilization

/

Market

Dealer/retailer

Used
Farmland

Livestock
farm

Biogas
production

BIT0

Conventional
Utilization

Unused

f Main
Livestock
Farming Product
Pig, Beef Cattle, ]
Milk Cow, Buffalo oyproduct

ﬂ Animal manure:

20,885ty

Local Biorefinery Prod

uct |

*l Disposal I\

Local Demand

Bum-off
Treatment for
disposal

Environment,
untreated

Others

BULB

Ethanol fermentation,
Methane fermentation

Bioethanol: 450cars or 2,000mtorcycles (20km/day)
Biogas: 0.8hour/day cooking for all 3,000household

Byproduct

=

\

in Thai My, or 1,700 motorcycles (20km/day)

4.1.5 Thai My FHZ31F D31 A~ 25 F O 3 #k 5D —151]

21

Utilization

§ oo |

Bioethanol: 479kL/y
Biogas: 417,697Nm3/y



Outgo: Sales:

v’ Capital investment (200,000 MVND), v’ Bioethanol (as below),

v' Materials (case 3, 4, 5, including rice straw), v’ Electricity (1,300 VND/kWh),
V' Utilities, v’ Charcoal (2,000 VND/kg).

v Biomass fuel (e.g., rice husk)

v" Maintenance (3% of capital , each year)

v’ Labor (14 parsons),

v" Administrative (10% of labor).

50% reduction in capital investment 75% reduction in capital investment
No payment for biomass fuel Payment for rice husk as fuel (1,000 VND/kg)
450,000 450,000
—Total outgo w/case 3 —Total outgo w/case 3
400,000 400,000
350,000 / =«Total outgo w/case 4 350,000 —Total outgo w/case 4
§ 300,000 - § 300,000
2 —e-Total outgo w/case 5 2 —e—Total outgo w/case 5
S 250,000 > 250,000
= =
A 200,000 —Sales A 200,000 —sales
& 150,000 ethanol_10,000VND/L & 150000 ethanol_10,000VND/L
100,000 —Sales 100,000 —Sales
A;X ethanol_20,000VND/L ethanol_20,000VND/L
50,000 50,000
—+Sales —a-Sales
0 : : : , ethanol_30,000VND/L 0 # : T . ethanol_30,000VND/L
0 5 10 15 20 0 5 10 15 20
Operation year Operation year
o o
4.1.6 NA XX ) —LTaEADIRA N
200,000
Outgo: 180,000
v’ Capital investment (60,000 MVND), e
) ; 160,000
v" Materials (Wood biomass), —e0utgo
v’ Utilities = 140,000 Melaleuca_1,000VND/kg
3
v" Maintenance (3% of capital , each year) 2 120,000
v lab (9 ) > —OQutgo
apor (J parsons), = 100,000 Scrap_wood_0VND/kg
v" Administrative (10% of labor). 3
2 80,000 -
o ==Outgo capital_half
60,000
Sales: - 40,000
v’ Electricity (1,300 VND/kWh), yd —Income
v' Charcoal briquette (6,000 VND/kg), 20,000
v" Hot water (can be used with no price). 0 i T ; ;
0 5 10 15 20

Operation year

4.1.7 RAL/REBEET o ADa A R
2) 7t ADFKE  FESL - JE il

HCMUT W22 75 s D% &t - KL - i
(R 12, NEARE 3, 12, 26, 27, 29, RAX—HFK 7, 14)

FabOIHD NS, F Tk )— VA FET av A% HlE9H HOMUT #F98 77 2 bRk gk
ZX 4.1.8 ITRT, Feb bz FRE L, WiBEZIE ORI L > TNA A~ ADE ik i L%
KD B2 A UDIEERILE) S = BRERE NG SN T L ) G A RTHLE L LT,
D%, FER P L EHEEE R — RN TIATL CHED D[R IRp (L 75 % (SSF: - Simultaneous
Saccharification and Fermentation) (2 C# /— /L&A RET 5, Sy BEkGRU 1B 4y XK HE
B WD, REOBJREL T, A~ ARAT— (b Bk AL E 2SO PEEA RN
) 2RI CE Mk E LT,

HCMUT #5877 b (4 4.1.9) 133FRK 23 47 1 HIZ58RkL ., iiEds, BLHoMFIeE | Eiis
AB T ~OIFMHGE LR T A BEICE > TW5D, K7 MIBIT b LE ok
L7= SSF OfEFEO—Fl%X 4.1.10 12, 7O EAREKRO = RAX—IL K OB EFE R
4.1.11 IZFENZFHRT, BILEESNfabo b 7 i ra—2EH & 50%FEE
GRS TO%RLEE L7p 7273, 160kg DK EFREST- 5B 2, 1 B 3-4 0], 3 AR (AFF 10



[FIRR FE) 120 1 CREMERIC AT 28T e A B IREERD 20% (NAF~ A
100kg: /K 400kg) ZEERR LT-, 728, BERLEL TT7LE=y AT —8 (BTEHEE) 1.3ke,
P L L T — 2 25 ¢ — 7 (Roquette £1) 0.36kg Z M2 B 1) I3 6 15 1% )
EthanolRed (Fermentis 1) 5g 2>H DB IR A A LTZ, ZO L7254 TORBROAE R, 7
PR D =5 ) — VIR FE IR AEBIITHY 5%&7e0 | BRERINCRICITWVAEEN EBLCTE T, 7235,
R LD BRSO\ T, AT TR T/ NU D [a] 3 RIEE Z R L QDI e,
PHFLL A BT R — T AL T2 5 TR DA, MELREVE (AT —2) 1Rk
7t AOBEEFI T A % Th D,

ERGALESE BONBERETDTIZ
A I/ —LOSEEL

' 3\ e
Rai | 2 aEgde | — | 7ipsm —-i
g

1

L

1
1
1
mEEtEE ||
i
1

(ZBHAH)
(feas/ A<z ) ___I ___________
e
i IEREE <
b | TEREERAS | TOb~0 1 e i
RF—Afitis
1 BuEg
|
~—
RAA TR/ —)L
(93 wt%)

4.1.8 NAFx B ) —)VEFET ot 2DORERL

Biomass

l Rice straw, etc...

Distillation
_columns

Biomass boiler

gL EB(FEHLLTFY/:360ke/h) L,

FEFERE(100 L /batch) o -
RAREER(800L) - :
TEEA7(800L)

B2 R B EHRZEE) (100 L/batch)

Bl R EE(FERZEE) (100 L /batch)
Ak - HREE R A A ARAT—(£ 45 50keg/h)
. B | — 1), T =~ B

B -
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4.1.9 SERKL7- HOMUT #9877 heikiElin - N — = 7 DFk1-

BNRUER IEZaREAL—T v 71 V) (1%NaOH) ALERFR > &

[ERVSZS 3 Total 360—449. 1 [kg] fazEIE 16—18. 9[%]
JEUBH 57.6—85. 1 [kg-dry] 7K 302. 4y—364[L]
SR KR __69[%] JRURHE A At 187—276. 1 [kg-wet]
AR 160[L]  (Aik728 10L, ¥ 2L, 780K 1L

AR MERa—r 274 —7 (VLY R) 360[g] OK : 1L)
23 77 V=0 L (FEEHIR LT 1. 875%) 1080[g] (K : 2L)
BENlS S 77 LE=T L FEEHIE LT 0. 94%) 270[g] UK :1L)
P R Ethanol Red (5g) 5% = B+1% Y /LU ARiiE#E _10[L]

AT BE# _TE3 Bt =0FF10 B

Not Available
Unrecovered product + BEREES Electri
Residues + Unused energy = Gectricenergy Rice straw flow
2532.6M) SLL Energyfrom tice husk Ethanol flow
- ; Steam flow
152 kg dry RS Kerosene RKAXKXS
(54,5 kg Glucan) . o
2432m) 6 MJ Cutting
Puffing
135 kg dry RS
(47 kg Glucan) Residue, unrecovered product
0OMI™ atkaline 99.6 kg dry RS 2.23 kg Glucan unrecovered product
pretreatment (45.9 kg Glucan) 3.1 kg EtOH 2.1 kg EXOH
61 MJ M Broth
Total e (2.23 kg Glucan Purified 19,6 kg EtOH
energy 24.8 kg EtOHW) | Distillation Distillation 582 MI
8661 M) T ——
> 18840 ;
b s 253 >‘
348 kg Rice husk E
5299 M)
74M) B e e
Vi
// — 17 M
/ /| Carbonization Burner Boiler
A reactor 700-820°C
NA®) NA
Heat loss +
111 kg Charcoal unused energy
1801 MU 2239.4 MJ
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INAF TR )— )T at AT B TS5
(EZ#m=C 11, 18, Bfdamsc &R 9, 10, 11, 27, OEEFRFE 11, 16, 17, 32, 45,
HEERE TEGIREER 12, RAX—¥E 33)

HCMUT #9277 MW T Ay A — )L CRRAES IV TR B L OWE - =% /LF
—INKEIIHEDE NAF VT RE T TOEANEEE LT/ N D‘!Z?W)uitmzu D
W TR EAT o2 A X 4.1.12 1283, 22T, Thai My A CTELIVDAER] 6,000 ko
DOFBGHOHNG 420k D= ) — NG5G LT, B3R 21T 2,000 f& VND (10 &) O
LA SN, =X ) — VEAPET D SSF AT EREM DI AROFFIZIB T, Tz
/Tutio \J?ﬂf%%ﬁmbE@%ﬁHb!E&béil IIRELL BRI oTz

B DB AN KRSy ThHD, 7 —A LIFERO HOMUT #F52 77 h Ol TRV T
5%&@%%%) SLEMICHEHLEZEHA THHDIZH L, 7 —A2T 7 IW RO KA
HEAMIS . SRBERIIRIENEZ LM CTATIDELEGAEORE THD, T2 T 2\ (4~
AL AT TR DA BRI FH TEARB R EIRIZ DOV TOMEH T E E i
LIpD, r—A 2 DEEMET, B CRHWAKEERL KERL T R LD ARDN KENZEMN
DD, LT2R3o T, 7 —A3-4D IHIZ, BTLERIZ) DDA ANOARIITI M ZH TH A9, &
MR E OB AW RS 5 — 5T, 22 TIETABIDI Y AT M LD Ra R
AELTZ, Flo, B I EOEIGORZIVEERICBEHL T, flAiX, XM ATHELIZK
WK OISR R 72 E OWFFEO 72 REIZHIRF 5 L8812, SSEIZIIT D20
RN L UG DT b — VIZEE T 2 R OERMNEE THLH V2 5, IE TIEHD
N, BERIZD DA 1/5 ICHIRCEDE, BANEM OE NN AIZBILH VY
& D 1/3 FREEIZHH Y T Le o7z,

640MWh/y

Electricity
l Diesel oil Material 420kL/y

Bioethanol Sale
Rice straw q Ethanol
. . N .
(Undried) Drying P Collection Transportation fermentation I
Byproducts Recycle,

6,000t/y st/d 33y) treatemet
Electricity | 00 MWh/y

l Fuel, B
Steam A electricity,

’ Carbonization/co 16,0006)/y material

165,260 generation | |
Use in the system 1,000 MWh/y
4,000MWh/y

w Outside the system 3,000 MWh/y

Sale

5,200t/y 500kW (330d/y)

50,000 —

Sucrose

45,000 —
1,400t/y

Comparison of payment for materials
Cellulase

35,000 ees
X M Nutrients

Yeast

40,000

2 30,000 1
e || 1 Projection from the results of the pilot plant
° 25,000 M L-Lactic Acid
= Chemicals: bulk price, Nutrient: byproduct base,
20,000
g ¥ New pretreatment Cellulase: 0.5 USD/L-ethanol
= 15,000 N :
E = Hydrochloric Acid 3 Case 2 > alternative pretreatment
© 10000 ® Sodium Hydroxide (cost : 50% against NaOH and HCl)
5,000 .
H Rice straw 4 Case 2 > alternative pretreatment
0 (cost: 25% against NaOH and HCI)
1 2 3 4 5
Case 5 Case 4 - Cellulase: 0.1 USD/L-ethanol

4.1.12 ERLAEIEEL PED OIERE L NER D A NVE

FROFERICB WL -T2 H BICBAL T, EBRI 7 7 0 —F 1SS ge 2 FE i L
72o LLFIZ, ZOFERENR EME RO EETI T2,

f@ﬂifﬁ-%ﬂéﬁ*’% TP NAFH ) — NV EF LD, T B ATB W TREREL
THWONABE R =X AR T NATEMTHY  Zili7e KRB OF HIZEE CThHE—
IRHNCHRRBFRIN TS, 23— AT 4 —T VI — IR KT — IV ORIFEM THHD TSR
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PEINE ZNZ AR TE DA BEMERH DN, AT T OBFZE TR LI 7k REL
THIEL TODR M EE R = AL R L TH 2l TV 2 720, £ 2T, fifEzifiil L7
IRAFAZT L TRPICAFTTEHEEMEL CTCRERICE B LT, KRBEO K R4
EEEHE U AR O R RS A X 4.1.13 13T, BERERS R ICASFI S5 YPD £
HiE L. CD Bl CS B M CIIRIFEE OMETE N ZRD BT~ F7-. KBEINK S5 R
DI TEEE LA TH, YPD EHIZIT K IE 20 b o | AR FEETC 100 fEir< s
0. EAEFSTHLEVZDRERNESNT, -, 7Tx/f»—/vf SSEF D %X
4.1.14 \TRT, R THLOLIT D BEORERE G T2, KT (2)&(b) D i)
BB IINT KRB DTN T HE iﬁevgéz’» BAEAINZITHRT 80% DX
=NV NELNTZ, 72720, IR T X1 ﬁ%ﬁ%ﬂiﬁb?r/7/ \ZRDHIEAAT
V&, TN — R RGE IR TR RO AR /@Liéﬁf%ﬁiiﬁ%f%@\soo REERGE 4D
inﬁs,fﬁ%? CELRNEWVIFERE R oT, — 7 KBEICLAHIPEL R BIINITIX, (DDID
T, ROSBRMRE IS N a— R BENME T L, ool ) — L O AR D BT,
ﬁ%ﬁk SOZNRIINZ MK RIS Gy 72T o T DD 7 ) — 2 RO B Z 10 |
=V AT =T OFERE L CHRERHBEE A E L) THY | K iz WD ETRhHED
ED\EH#%%7OU“EX@§X§+7§§TA THAZEDRBEEI NI, ZDOZEF, Ay bR —
IV DFEERE CRED DO SSF A% 92 KBTS IO 52288 % R AR CFTAm L7248 2 B8V CTHEE
FIRBWRFRD O TND, %Hbgm SSFAZXFLC, KT 22l > A A7 R 2R Ch
L&t Havic, 228 KA HOWTERGEHI DWW TR EIC A RE N THEBRAIT 7208,
HCMUT #9277 MR 5 7RI N T, XA THELNA KU TR’ v —F
IR, P AN TEREICMZ, AT B2/ NTHRLNDTH ) — VKB, A
B FEEEHAIRIZ R LT, [AARIC RIS L CORME 2 FE i L7z, 2k, ¥ HAEM
THERB IO ) — VAR IR B THL LW CE AR RGO,

1012
YPD Y:1% P:1%
D:5%
— = O CD C:1% D:5%
:I 101 B . CS C:1%S:5%
® D D:5%
§. S S:5%
- Rice bran
§ 1010 . - bran 10%
> starch Rice starch
10%
109 I ! I H I H ! | )

YPD CD CS D S branstarch

Y=Yeast extract P=Pepton C=Corn steep D=Dextrose (glucose) S=Sucrose

4.1.13 EEHIRR OIS L ARERE B GE B 0D Hr g

(@) b)z 120 |
— 120 - - < 100 ~+-glucose With corn steep
100 | -+-glucose Without nutrient % --ethanol EtOH yield: 79%
= -s-ethanol EtOH yield: 78% S 80 | . yylose
S 80 | xylose % 60 \
S 60 £
= S 40
g 4 £ 2 it
8 20 (& 0 = R
0 MR 0 100 200 300
0 100 . 200 300 Time [hr]
Time [hr]
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]

-
n
=1

— 120
(©) =100 -+-glucose  With starch (d) = 100 +glucose With rice bran
= --ethanol  EtOH yield: 72% ‘= -»-ethanol EtOH yield: 79%
s 80 -+ xylose = S 80 | Lxylose
T 60 Y s E 60
£ 40 e 5 40
§ 5 J.ﬁ/'/’ - i'*:hl‘ 5 20
S ’ A © ) — e
0 100 200 300 0 100 200 300
Time [hr] Time [hr]

X 4.1.14 F&E % OEINYOFaIH> SO R R L I8 B2 B~ R 2

FaHOHLDHILEIZRB T DT VAV DY A7)V BiLEROa AR E L <, HCMUT #F7E~
TN THEAEEL L CND T L Y ETLERIZ 3T, 7AW IR E R 4222108 B LT,
Z DR - BT E LT HCMUT #9877 M2 T, IR BI OV Sfay s — L D %
Fhi LT, fERO—HFIZK 4.1.15 T, — LT VAV 2% DO EEO A
i QR A AL Y s YN/ = AN /ASY e/ NN EER 21 Ve b B A T NE W N -3 | o WA
FTHZET, TIHVREVF AN LN GA LR LT, KB (LT Y A% 30%., F7z,
R OEREE 50%H I CEAHZENMFFSNDE RN ELNTZ, B HRE S —2 3 TR
TE LT ATALER 2 O H9U T IT AT o 7278, BTALER L U TR B AN E <l & L Th e ST
LTCWO T VAV DO IBe D5 ki, FERAE 7 e AR T DBRICITEE 27 77
H—ThbHEWNZ D,

60

S

< -

> 0 a—1-1-1

g 50 l/

2 u

Q2

£ 40 A

1) -/

- <4

g A _o—*

£ 30- J/ "

® A o

S |

= o/

© 20- .

- o

[}

£ st

= 10+ = 1" use

= —e— Reuse "as is"

< —A— Reuse with addition of NaOH
0

— 7T T T T 1 ' T T 1 T T T T
00 02 04 06 08 10 12 14 16 18 20
Initial NaOH concentration (wt.%)

X 4.1.15 FEOLAMLERIZIIT DT VA OFEF]H

AEME D BB I AEER LS Da s ta— L 7 )b a— AR S, G~ AD S
P 7 22 AW T, BER OIFAEFEMRAE | 7D BRERE DN SEL LIAMI AR AT
BINDTZOIZAECAAEFER RO TWA, Z2TiE, V7 /o — A0 EERE NG
DRNEERUND L 230G R R TFR7p L A7 S LW g OWREZFIH T 5
ZECREROWMAE ZF B A B ET 2 FEICE B L, BRRIIZIE, faV 7 ORERFE Linfe
IZBWTC, BERIEMEA T2 WA AT F RO UG 7 V7 I (BSA), BERE=F 2 ~T7°h
. :—/x—ﬂ T IFSE LT LI LB RS DFEBY O LA ~T-, 4
4.1.16 |2, A& (B —2R) BLOT VA VAERED T OEEE OGNk 5 BSA O EL
LT\7/v:'~—x«0>$/:1t4®f§ﬁwt%rbf_o ARED 53 FRIZIB DT, ‘!Z/V7*—‘!Z@ﬁ
TIE 5% E CTHITHER-T-DIZx L, BSA ZH:(ZS 8528 T 72 FRRRGEEIC
100%3&b\$ﬁflﬁ$a:‘$w_o — 5 TOVAVILVERFR D Z O3 fRIZE W T, BAS itﬁwﬁ
B 25T, 12 IR CEMEERIT—E &7e o723, BAS Z#HFSHHZETH 80% DL
154#@-%%7@ WTNOHEIZEB W TYH, BSA OFIZLDERLEH DM EFED LT,
RYALTFROMAFITY =Nk DR O IR B B 27 0y 7T 5 R LD
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DPRENETFRLTZN, VT =0 G ERWARICKT L THBEE R BN bz, £
T AW, TABVEFRD Z V7 = T AT D0 (W) 1% D BB ORESE
TEMEDOBRIFREF AT (K 4.1.17) , V7 = EOEEMITTL T BSA HefF0Oh RIT k&
LD THSTEN, V7 =0 DHHT | AR (L E—R) 90X T (A —2R) Ol
WZXFLTh | BSA OIAFICEDIEMEIR T MG 8580 Bz, £72, SSFIZHBWTHILFY)
HORERRT2LZAH, bbb e SSE T L EFBEA N FINAAA G O TSI B
@#Fﬂ%t&ttﬁm“&ﬁﬁu%@%ﬁfiﬂ AR TII o723 RO M) ECRTALEL A fT Ok
/ﬂz%rﬂﬁ@”éﬁ*%z)m&)%hm 7233, BSA USNDIAFWE DTk, a— AT 41—

TVCFERRE LSS DDA R T 2N RO O (K 4.1.18) , —HEZH L RIE R
%/\7%#&:@@5 ZOREECHEE I Z M ZEETHY | BERF LS ~DREL — T
TR, ZAMD 2RO @O IAFWE ORR IR R RE ST 208, ]nEdar e
— VT B DOIAFYE DTN, BESE S DN RALCRT LB A fif ORI E 95
DOEHIFRFTED,

100

80

[h)

60 Il

—8—filter paper

Glucose conversion rate

++:E-- filter paper control

—4#—Pretreated rice straw

---&r-- Pretreated rice straw control

0 12 24 36 48 60

Time (Hour)

4.1.16 AREBI TV VALERFRD 7 DOHEIZ k% BSA D522

24 hrs 72 hrs

60 60
W with BSA mwith BSA

O without BSA Owithout BSA

Relative enzyme activity (%
12 w . "
=1 = = =
Relative enzymeactivity (%
w e u
= = =

b
153

=
=

1 il

filter paper xvlan lignin pretreated fice filter paper xylan lignin pretreated rice
straw straw

4.1.17 BEZIEMEOFRIERO L

=
=
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10

S-corn steep

/l J-veast extract
8 S-peptone
// S-enzvme ck
6 / —8— 7, 5—corn steep
—&— 7. 5-veast extract
4 a7, 5-peptone
4

—&— 7. 0—enzvme ck

Glucose concentration (g/L)

—8— 15-corn steep

—+— 15-veast extract

—&— 15-peptone

—a— 15-enzvme ck

0 12 24 36 48
Time (h)

4.1.18 AREOMEH L (5-15FPU/g) IZ%f § DEERF =X R T b |
=V AT — T D

Thai My 5 EL AR — a0 75 hOEE 5« HE 5 - JE =
(FRaimsC (BIERE RN 12, DEERE 40, QAR T CEIREED 7,11)

Thai My 7 AR —a 7T M, [K4.1.19 1R T AREARAA~AD RAL/ 3 ELEE
TavRAEFE B PR D AS R DR T AR E LT, R/ EEE S T m AT,
R 60kg DANAA AN ATNVT | Ik 72 E) D IRAGILERZ R — 2 LT, Jﬁﬂ%%o
TRAX—D 1/2 XRICITARAFSIDD, FROD 1/2 13— bR FERKFBE TSy
FTHRMRMET AL L TRALF DD &I D, HAZY—F—5 (HHIE :J’oJ:U74/1/§’~—)
WZTHEHHS D T ANBARE — )VOKFEE fRE TV VU R TR o U LT 38 B
\ZC 10kW DE S BRI LT, K7t AL, S DO EIRAE 72 LIS - 1Eilin
MA[RETH D, Fo, BFONTAY — VXA wijﬁs WZPFRR L T2 A A A A VR —F
— CRRBESE D LN TED, B, AAFEEOHLFEREITO/R ) Thai My 7 E L AR —
ar I IUNIEAN LR T B AT FEE L) o703 HCMUT MR8 77 MTE A LT
H O L[FEFERBE BRI AR AT — &3 i 9D Z LT AT REZREREHE L QWD — T A A H A
Tav R, N ATEBRIOE LU TWDIER D A IS & T AN 72 XD A4
AR AFREHHL. 1 BH72D 100kg FREDFFEAF EOKEEALTHERAL,
2-4Nm" DA F T AZAGDRERLE LTz, AL ASAA T AX, JRAIE L CTHERO BARAN
THALKRFZBERN =D, BV DR EME T LT EHR TR 5282 50K
7B E LT, AL/ S EBLONA T H ADE T -t ALH 0, Fat ADEiLSA L
NFEBEOR—FEfRHE T D3RR TED I, TN E N BER RS,

- 29 .



( Wood, bamboo, rice husk, etc. )

60 kg/h 2 = :
enesees i R e Charcoal process (carbonization/power generation)
Syngas :
nyrplysys . Energy:1/2 I Combustor for excess gas l Exhaust gas
Carbonization/gasification . /_’
v AN H
s, fuel H .y
A i Tar(oil) : 10 kg/h
Charcoal Gas cleaner - < > Wood vine arg'
Energy:1/2 Tar separation Energy: 1/4 / : gar-
18 kg/h
| Energy: 1/4 Generator Battery i
10 kW 12 kWh

Efficiency:15% .
7 — : Electric power
| i ontroller :
Control panel (Self consumption: 3 kW) (Model house)

Charcoal: 15kg/h

.........

Biogas power generation

Bag(3 m?) H,S M@_f_. Electric power

Biogas ¢ |_removal H :
2-4 Nm¥/d e 1 kW Baai\t;hry (Model house)
Beef cow (Methane so%) ! S
westes P i I v S SR (1T
Methane Blogas upgrade ?(75|_/h)'

Adsorptive
Methane
tank

fermenter

100kg/d : Wethanc(-00%)
Same amount of water H M’ Compact PSA —J 45euﬁne( 4

feeeeesesssassessessssessensenssansesassenseersonsereroenes : Slurry : 60tonly
4.1.19 RAb/FEEE T OB RE ST H AT 0 A0 FfE G O 2

FROTEV AN —ar T T RDORK E RS T Thai My A COMFSEIEENZ DUV TAR
LAIES @L Ml e R~ AN O H Hife R, B O G, 2EE OFEMERE
DHEELNNSTe—HDIEEZ R T, Wpk 24 -4 A2, FT IR THFHITHE LU, £Di%,
/\l\%MﬁW)E%LioT%&/%%@%?mzxa) %%@&b 7 H75>65Fﬁ@#x“]\%ﬁﬁﬁ‘b
720 [REERICIZBAL/ B EEE 7T 0 AL B A CTFRE L7 EFTUN, YRR 25
1 AICTR_RTOTEHENE TULEZ (X 4.1.20) , SAFHAT m‘zx&i\ FEJ 25 B4R
ANEEWIRMEL TITo WD EEbIZ, RIL/HEE T BRI TE - =RV — U K %
ciwbka‘éaz\%ifgii?~&%u2$?éf_&>@@ﬁg%m%ﬁéﬁb:é@ﬁﬁbﬂ\éo

4.1.20 Thai My TFE A —ar 70 (FE bR/ FEEBEES T 2R,
B EME T R ARSI ERE . AT BT ORE )
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AL/ A T TR ADELRE RO —Fl 2K 4.1.21 1T 7, B EHIE ST EEE
ERENDZ AR T HELBIT, HAZY—= 7 D2ER) (R Z— /v KEED 45 EE) %Diax
FLRY, FEENRCEB ALY . LFEZe TR+ 5 7 — 22 /LT, R
LSRR NEBIZ BT B0 2 E B O BB fEMT (CDF: Computational Fluid Dynamics) #7772
FERAE 4.1.22 [ TRT, NIA—ZT 4T T EDT 7T a—FITE0 | FEEOERRO R
Rex B<HB T 2T T ARSI, R GG - B ESR MO Rl LICE 75280
S TX%, 20 CED IZEAMEHE, XM AN I8 L CERVHAT, &512, Thai My 7
FUAN =L ar T TUMIE AL R/ BB S T R AT, %’%ﬂ?“ajjé 200kW
LA — T FET VD PED %X 4.1.23 1T, BREOHEIT 600 {2 VND (3
EH) . 4E[ 330 HOBME T, 1 BH720 10 o DA A~ 2B AT HEHEEL T, WL -
TANF—BIOIRNDOREEITo7-, 728, EIRIZSL T2 NBIE 9 42 LT, 4/ 950
N DFva— VTV sy N EPELRMND, B O at A THE T HE1E 2L X F
[ 1,300MWh OFEHDRGE AT REL 725, IARD M ONTIL, /A A~ AL T DRESE
ERHIDOIE T L8 Th D,
— 7 AFH AT 0 AD EEO IR Tl & FEEF B #EAE ATL, T0kg/d TH
AUTz, BHEMEED D UIMNZ T2 &L LToTo | AT T ADOFAEEIT 1.5-2Nm?*/d TOHER
Tholo, 7B ARGHILHIL T AFEA R THY, TEDOIERBIGON- LW TE,
AR FEFEA LI DOV, %Iﬁf/lx~7°75§§+@bfc7kEﬂf\@j}’rﬁHELC%@ELto TH1b
WRDEIHE DT> UL, B TR ISR ARER N 7 X — 2L D5 =4 EL, hL—
G2 UERFVELT (K 4.1.24), F1- K70 R, %R O EFEEIFERR (LA
BEPSA OWFSE) DEZEL THRIHE LTS,

139 6k
_4.TkWh.|'ng> T =8l EC Q= 531rn>f*,
d- 0.804eg i (%) Z=1007kg (m* (%)

Syngas Fadddte * 0 HZ:E.29%

- HZ:6.28% SEPARATOR e 02:6.81%
J 02:8.07% 3!"“9“] N2:57.33% [
J mNzisgsmm | < DD:1497% )
‘ CO:12 62% | ‘ CH4: 2.47% |
CH4: 2.48% . CO2:12.59% .

T OD2i12.74% E=72.77k\Wh"

CARBONIZER

=

s@%

ke 8 8

Bea

e |

= i = == n

[4534kg | ' ' W v o 1“’*
| 80KWhkg 3 3 =3

[ do9pwh || 41kwh | [ 2.92xvwh | 2.98kwh |

T=14.583 kWh-6.11 KWh = 8.82 KWh
{controfler} (in battery)

(4.1.21 RAb/FE7 220 @R O]
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1007
"2 — 02
% u o
Ty cHa oo
A0%
-

Gasifier 0

ﬁatoﬁdﬂs&rﬂcﬁns b i 50

Velocity =0.053 m/s, D= 10 mm

HY e
— N2 0
CH4 oz

1290 a9 %0

Ly L4 0
Plot of Mass Fractions All Species

% 100 150 200
Plot of Mass Flow

4.1.22 FTARAZEENOD CFD (2 K50

Self
Electricity consumption
330 MWh/y 1,640MWh/y
10 MWh/y
. Electricity
Electrlutyl —|—> Outside the system 1,300 MWh/y
L . Carbonization
Melaleuca > Chipping I  Wood chip ] Jcogeneration Charcoal
Sale 950t/y
3,300t/y 3,300t/y

200kW (330d/y) 12,0006)/y
(moisture content 15%)

Heat | 2 300mwh/y)

4.1.23 ERLEEELI-7 020G

4.1.24 BRAELTI-FL—F—Z 712 X ALK Ol - i



3) EHEHIMTOBHFE 1821
Sy FERiE MR A VTR BEIR > D /3 A 2 ) — )V O E WS Bl
(R0 2 PR e scRIERE R 19, OassE 37 RAZ—3F 25, 30, 37)

BERDEAT CTREERDN OB IR EANAF TS ) — VG ARE - 2R8 (F- 1%, #hH
FRH), 7ERE-PSA 78D BT v AN LD, B T a v AR FE IV TWD N,
TRV OEL S SIT NEAEO 7 a AT IR TOZR D, uw:of AKFXadx
7%73) EEi= RNy %) %&F'J/\42Li§7/~/bifﬁ%;—;fﬁéﬁét i, F’a’ﬁ@#oxﬁ4ﬂ'}
OB RREE NI L 72D, T, AW TS F 50— T/%S:Fﬁu\f BT

%‘fﬁfoc?;;%%ﬁrbﬁf%é/%‘4%:57/-M%%ﬁj’mtx@%%%ﬁo7”:0 ZOREEIX %X 4.1.25
W2,

E¥

WEE  TH/—L

WiE TR

]

4.1.25 $RBEF DA T ) — LT o RO AR

ARTFIEIL, R CRIR TS K> THRAEES 0 D R 0 AT T H = s ) — v —
KIBERZRZ, T 5DOWEFNCRESELHZ LTI THAILNIC =& ) — L A& RIR
IZIRHMEL , =& ) — )V EKFERE 531 5D\ AE A SO A5 3 FE 72 F1) F LTS IRF IS
T ) —)VERICEE RN T AT v ATH D, =X ) — VRIS OISR BRK M
BATAMHISIV3000), E/L—AR 5A L4A & W TAR Y B AT U722 K A5 A28 E L
7o X 4.1.26 121% bwt%™& ) — VKR & 72 728 R I BT DN A & ThD, 73155
W —R AT ) — L ERTHIFLD 8 BILL BN =S T\D— 5T, YUBTANIN-
PLF LN TS TN E RS 703 o7, HISIV3000 [ XBR KN RT X 57200k ) —
VDO FETENINELIp T BT EE 2 HID, KOS FIE HISIV3000 23— /N3,
X ) — VO EELRRICER /N CTH DT fEREL TR BT ) — VRIS /2>
TLESTWD, WAHEHDOHFT MSC5A NRAFIZLDTH ) —VIREEDS T3.2% CTheb i o
77
FHFLETE W H20 m EtOH
0.30

73.2%
0.20

63.7%

B2 & cm?lg]

0.10 679%

0.00 -

MSCAA MSC54 HISIV3000

[X] 4.1.26 SwthTX /— )L /KIEIR L 72 28 R I B T D 5 &
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353 Ippnll

0 . ‘ :
0 200 400 500 800 1000

5 ] [min]

4.1.27 A RICBIT DS R

RELOR |
® H20

“alales

150 50T 150T 50T 150T
H3C44 _ HSCoH4 HISIV3000

4.1.28 WA AN LD A IRFETERE D HE i

A& Blemiyl

4.1.27T1ZK/ =8 ) — )V Z R4y RIS H T AMAE H#R A 7~ 97, 50°C TIrIk 2SS Rl &
L. IREZ 100°CLL B BiFaZ Ty ) — L DOfiEL 5 EEISNDIENREN TS,
B RICBWTKEZ S ) — VDL AE R D ZEN B2 > TR, T O ZEZF A LIS
PEAEO FTREMED R IAL TR, A RICTB W TH [RERED RS RGO A, i A5 e
DTRZHZEMBONNT o7, K 4.1.28 [T IEMEIERED WS D i ZE LD, F
T TSN —RAZEL T, 50°CO A TIIAKDPBINICHAE 35729, 150CT
ITEEAEHTIR 22 ) — )V INGHID, ZHUTKL T, HISIV3000 Tl 50°C TR SR
WA T, 150°C T2 — V3 iaE T 20 LRI Y EOKBBAE L TWD, R,
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V7 = SPRBENE EDZEANHBA LT, ZO LR IEIC LY R R DY 7 = Ay R
(T A1 —BIEME) D) 20 f5IZHIIN T2 LV O BLR D R ST,

HFFTEE ThAHEE AW 52T Dr. Hoang Quok Khanh K&, A4EICEAL CEEL &
ST2EZA RN AETIEOLE —EYIMEA BT RTLBIL7% ., 7 7ax 7 ilg 35
F /AR DI IR AT DIMEDTEN 30T, (K 4.2.1)

B8R ORT-

4.2.1 FEOLOREH FIFUE)E7s

AARTRMSN . ERRBGIE, HEEE A AW TObOTHY, BIMIIC K EIZFEL TV
FROORTLERIZIIARME THDT2D N AEICB W TCEMBI I CODIER LA H#E
fEfTb @RS ELHZEELTI,

NhF AR FED O A T I BT A YA
(F23-r 13, NEa%s# 8, 22)

oA B2 B %OV TN AT L4 B3 4.2.2 DIETH D, DGGETEHIL
TR REYV LB PCROD% , B G TESIEFEATY , Ykl is 7 EHEEMENRO B
T MO ERR R DBIE Tt | R EZIERLTZb D Th D, EEAFEDIRILNG
LI EHRRD BRSOy RITHEITL COBIEN D> TUIWEb DD V7 =2 45 R
PRov N — ARGV A T D E NS AEE RV E B DAL L TWOAZENSH
ST, OFY ., FbHOFEL FIFIREEIZ I TIT . B R 23 E i B I KR St T
RSN TWDITIBE 72N Z D3y o Tz,

HHY—H T, 77ul sk ombs (FEK: X 4.2.2 OF) OAFA, BlH, B
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HIRE AW A A ) — VAFEREE LT, L L) s, BEEK Cldkla—AR sy
DD L TNDZED AL 7728 . Ma%hk & WA Z ST TR TR S L=,
BEREIRIZDOWTIL, 2 ARAMEDN G LRERIE LB 2 Db OO | R A7 filFIH 50 |
A7 2 7 N TORFHITER) T,

59.3M R2.1.2.

Rikenellaceae bacterium
Capnocytophaga granulosa
Agrobacterium tumefaciens
Flavobacteriaceae bacterium
A4 I§gibacler' lectus

R2.7.

Agrobacterium tumefaciens
Rhizobium huautlense

Sphingomonas bacterium
..................... 63.5 R2.11
Leadbetterellabyssophila
Bacteroidetes bacterium
~ RT2.5.
Acinetobacter haemolyticus
2.2

419.6 —

400 350 300 250 200 150 100 S0 O
Nucleotide Substitutions (x100)
Bootstrap Trials = 1000, seed = 111

4.2.2 T OREA B2 B OV T NVEfRIT UT- G R () &
7 a2 R ORHOOOh)

N ATE T D LI SR AR FEIRAE ) DO B A
(JRZEFH 7 HEEHREFE 31 RAX—H5:9,16,18,19)

RNT, [N AEEOFHEEE R A EMAEMORGL EROHDHETHLNBEL TR
~NF,

.
Sampling
Sample Isolation sources Place
C-LA Compost
B-1A Paddy field’s soil LONG AN province
R-LA Soil underrice straw stock
R-TG Soil underrice straw stock TIEN GIANG province
b-AG Paddy field’s soil AN GIANG province
Sample 1 —11 Soil from swamp bottom NAM CAT TIEN
Sample 12 Sawdust used as fertilizer for trees FO[IEESSNT{J;IEE;HE
Sample 13,14 Feces of deers in grassfield province

4.2.3 KL EEMEM DO AT — = 7 FE -

AL T, BT —B2EEL TE X, BV RAN FRDLEREL TWIZZTD T
O AHE FREH, RO 13 AR REL T ZA7—=0 7 w1757 (K 4.2.3)
FERELT, K 4.2.3 OC— LAY T HITHRb EO LT — BRI (K 4.2.4) BSHRiHE
WIZT2D AP TNV T O, R EEEZ A7,
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Total cellulase activity at the 7th day of
accumulation

0.06
0.0478

0.05

0.04 0.0322 BR-TG
0.03 0.0286 0023 | | mD-AG
0.0175 OcC - LA

0.02 - olotds

o
o
o
N
o
©

0.01 +

Total cellulase activity
(FPU/mI)

11th sub 12th sub 13th sub

Accumulation

4.2.4 HY T NCBITE LT —EBIEME

BESMERAEY BT A — LT 22— 7T, B ARIZEB W T TR FIET
13D, X F AE TG DB THAHII T, FOLZBITITL KB SN ETIT
HoT"HDOD | X FAFEIZBWTHIX 4.2.5 DLHT, ~"NE—IERIZETRIIL TNWD,

The Roll-tube method

Toward the 20® accumulation sample from compost in Long An, roll-tube method
was applied. One month later, clear zones appeared and 30 colonies of cellulolytic
anaerobic bacteria were picked up.

Clear zones made by cellulolytic anaerobic bacteria
4.2.56 B—=NFa—THEORKT

ZORBEBRIZIIRIIL QRN O D BINH LB P O E RS DNA 204 L7=&
ZA, X 4.2.6 DXL RIE DI FHN TS,

INETOFEREZHEL, AARENIZENWT, A4~ 2RI L0 akBr 2 Ehii L7-, &
BNZIE, TV BV T o= 6%, pH R T ZEREDOFEHEI L322 L2534
T2o ZOHEEALNATREL 22T, pH 2R T 7200 DR A I A, XM AR W TH
el ian Z L SN D,
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] UnouRUnar- OO oS -0aCsarium
= Unouluned-paceriamrcions
5. -
Unculurad-osctariam-clone-1 SC-R20-500-

SporansaOnacIiar-Sn
UnCuRun-CI0S TIILs-DaCoariumH-Cions
Unculured-pacierium-clon=-C35_D7_H_B_C

L ;z """"""""""""""""""""

Q H a7 4 Closkdusthamocsiiuesiakn
"(Q '&F E = ST 4 Clastidlusthamooeslum-DEW

Clogiidl thammosllum-pans

2

O B 55 58| Unouliured-oacieniumrcione- SC-R20-500-
GG Fronunsd-composs s

‘> -- Unculurad-oompost-naciarium

>
d(:“ G} 5T 100Up LinculunatHnacarium-oione-1 SC-RE-50C-8
.3,"" 1 Uncufuned-paceriumrclone-DSE52-1
{b 2 i?." Cloziddlum_carch ubplcum HRRL 2843
o L Clostidlun,_themoosllum ATCC_I740
L 99 F———— Clazidlum_banilinum ATCEC 23307
iT L rusmawe seamgenss_aTog_zens
Closiidlum_ackdlinlesas JWTIL-E2

Closiidlum_aceiobulyiicus ATCC 024

5
T T T ¥ T 1
50 200 150 100 [}

]

MNucleotide SubsiRutions (1000
BoosTan Trisks = 1000, sead = 111

4.2.6 ML RBCH

5T DHEIR DX S

Oy HEREAL R 1T, Febo oz 7 LV W VALBR L 7= HERE (LA, 7V AV ALERSEE L)) &
REFRELC— RN Z DM T QD 1EE FAWTZHEAR (LU, il HEARE D) 2RI
REREIT T2,

HEAEIG X, BAMZ T VI U AL ERHERE L3 T HE IR D Z I E O HEAR S A 5% & LTz,

1 SOHEAESFHE ., HE 1.8m X H 1.8m X 5 X 0.9m O ARFETHA Y, EEERIRZ TN, F7-.
HER KRN R BT H0% T2 B =— Ly — MUO = A BARZ T TRERDAD
L LT,

7 VA1 AVEREHE AR

HERE B O REIOBIL, Rk 23 FRITEIRATOK H TR A UL THVERY , A~
A FE RN TRE L TNz OE Ve, ZOMOLAFEEETIZ 3 DIZEBL .,
25kg (ML) T"2IZ531F T 2 DOTLUATEED  ZAEHL 0.8M KER{L T RID AR
250L D A7z 500L DR MEAERICIED T, £0 RICEALRLIIIZTLar (K
100kg) Z#t7, 24 KR ALE L7-1% ., i D& 5] & EiFC0.8M KER{LT N o ANk Z 5
TR RE CTHERJEURHZ VW,

16 i HE

W HEILOJFEHI T L A VAL FEHENE L [FIRRIT , /S A A~ AWFZE TR N TR L CU iz
HDOE Nz, ZOROOEHLE T 3 DIZEMIL, 7AW VEFEORTLEEZITHT
(ZHENE DR 2,

HEAE DA 7

T IVAUALERHE AR
TIVHVIER L= fGo b & THAE O TESK 20em £ CTHEAER, £ _EIZoHEE
(THER S BB S A) TR BN R 2 7 DRE FE I ESHAT L, 2 B fiia B L OV R
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TR ROTZD DA E S (HIRE) & AR TRAELZZRNE B L=, S5IC,
Z D EIZAEDBAEK) 20em [ZFA THHEIRL G IRE SR ZnZ R CENTz =, Ty
I, TV VALER L 7= ff4o 0 (50kg) 126U ConHEAR (845 A0) 38kg, AIKEFE 11kg, =
$ans 12kg ELT-,

10 HEAE

T HERE S 7V A VALERHEAE L [RIRR I, fido DA i TR A D TR S 20em £ CREAE
A, EO IR HER (ARG B S A) 2RO RA 7 IR R [T H<Hm L, 22
FOFEB I ORI OO OAIKER (MR & I/ TRAEL-ZhhE
WA LT SHIT, FD EIZiah 28 20em I A TR L AKX EFE . 20 RITED
N Z T2 BT, Fado5 (50ke) (2L CIoHEll (GEmEAd-5A ) 38ke, FIIKZEFH 11ke,
Z ¥ 12kg, 7K T0L ELT-,

HERD oD 7
IBERIER  HEIRNEZ LIRS TUIRLA T 72,
E=— Ly —Rah St T,

Bre v 7 i

Yo7V 3 HBVI6 HEV2THEV3S HE 42 HB .50 HE .59 HBIZ To7,
P T TIRERES  HE LTS O ARz,

Yo T IATHEIE O D120 % 200g LT,

YTV T DRI =— VR P A LT,

A A~ A iR HEEAL O VE R

R HOFE M L OHEACIE OB E 13, Rk 25 4£ 8 A 30~31 B9 H 2 BT T-o7-, #
WrL7=Fao b7 L AVALERIL 9 H 3~4 BIZATVN, 9 A 4 BT /LU RLERHE D & 3 i HE
NEDALIA IR EAT ST, Sy fR-HEREALRBRIZ. 9 H 4 H~11 H 1 BETo® 59 ATV, &
ONZHEAEDOY)IRLZ 6 [2(9 A 18+30 H, 10 A 8-15-23 H. 11 A 1 A){T7~>7=,
FEREC, TV Z O FFHEALZIT-> T L Z DL DT R ICHERT S
ZEDHIAL | RIEOBAERI G APED RSN,

QWFFER R D4 e MRS D2

AR LRI RED DU NI N AR (EY) R & e, e e— 2R (i
b)) DR LR LN FDMH LR E AW -k ) — VBT BICRE LN 3R E T
HY, XM LHFEE O BOBENLETH D, LFRBFIEE LTV OHOO F5EI725T
WD B ARMRFZEE IR L L T, RSN HIITE OB O "R R LTV,

— T ARV T, A BRI IZEL T, B AL Al BiRaSnzh
DIIAGD TRENWEHIWrC& D, HER DLW E TR BRI S LR <
HY, THEHDIIIEELEE OFA S 1T R MR BRBE L S 25720 BRI CAB TF
DAL T, ZOEHRWN TEHINCRHI LT, AW EE L L TRA 5B WIE
ZDOHLDNIENDHZEIZERET D, T, K70y =V NCRESNTEIR AN AL
BOTIRMAW TR, ZiUE, XM AEOMAD FIZT WL TOIR 12217528k
720 RT a2 IR REGERTHHDOTHA),

BT, K7V =7 NI RN A7 ANRIBIRR I, 4% BAR~KM AR OE
Bt 115 2 12T, BT RAERET HZELMIEL T D,
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4.3 NA A~ AFNEHANEE L BRE~RITTREOHENT BT/ L —2)
OWFZED 3B

AT L RO AT sk (SERERRER A T E SV TS Thai My #f, VAC VAT AIZEY
B DO~TIT7 N7 a—RNAbNb A T4 i, JEkE A B3k, Fm
TEHUIEZ2E O HING3HIIBFR L) 250 R, WE B LU=V X —T7a—DBURZ A - fif
Wrd 2, Fiz, I—ESND A~ AFINE AT LW, st g B3 = 31—,
IR Z N R AP B, KB BRI SE A~ RF T EZ T2,

@MW e ht )51k

1) BAHIEICB I OME B LN X =T —D 0 Lkt (R—F U LRR 7R
Bis i AL RBFIE, RN L — T Lid )

NI LFHERD 3 FTO AT AR R HIRE L TRIET D, 2) DAL R — 3 TRLILEZ
AL LIS A~ ZFTE 2B CED AT T VARG 2,

2) SEFTHUIROA L R = (R —F i LR RSB EE, RORAEM L— 7 Lt
[FAFFSE . AR—TF I B P L | JICA AR 5 1AL 2R B BR B AR A A 1T | D
D S rli))

MR E 1) TEETHRBHUTIC B W T ITEBER RSP RFE S LML, A28 2 —ff&
WZED A RN =TI B2 R (N O FB PR, S oW s, LR A,
FRPEDIN &, MR E%) ZUNEE T2, Fio, SCHRFR A S 1T 0 Hiug (F i S OV BT A 2 I
95, FIFRBRAMTHD Thal My FHZBW T, KER HEOBRE AT HAE A
T AS—DIEIR VU B T2 BARN72 T — 2 T D720 D7 — VRHEE1T,

3) HEk R =L I IR BT A BB L OVKERESE A~ KETREO T
(R—=TF W TR R PR EE SR RBIE, RO L — 7 L)

FFZETEE 1) TRREHLZEARTT I, A~ AFEHOBUR T LR R AT LA
(LD FUA T EATH, F72. Thai My A OFER I DK FIZRB W TKFEOEI THE B X
NHLIR DR AEF AR A FMEL | S ANEM O EFEMIN EEOT — 25 UE - EE T 5,
Thai My FNOD/ A0y T T N CA RSN LI R TEIUE, T a4 5, 2
HOFERINS -RBENDAAA~ AFTE AN RS = RLF —I | IR =0 Ak
H L KB BRBESE A~ RIFE T 82 T35, BB E A APEH BIZ SV T SCEkE S D
HeELT D, IDIT, Ay b T TR URRER S CORAER RO TR EMEESED
ZENNEERTHH B HT-80 | K EEZRE LT LT, X AR TONAF < 2F I
LD B RS B O TNT 95,

4) AEERER DT —Z R =2l Gl RN v —7, R—F I LR R AR B A
EIL[RIATIE)

RS DB 3) OTEE R RZIEILL  IRD I EVELDHEITD,

- RS 7R ISR 3 - A~ REERE DG | 2 AT LOFREHFED FIRE R T,

AT ZRE RN LT 7R R D B ABIRT D,

WFFERR R A A R DT IEFE THADIICHSRINCE IS5, 37abb | fFRIEME#EL T,
WFERERPCE R LIS, APV WA FHERDDDEINTT %, T HIE, #w3LPD PDF 774
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Jb JICA BT M SR T A At i BRI AL B 8 ) O 15 3L AORAEMT L — 7 DI EE L
Tt g~ 2z ggtat i =gy — /v | (DB 2@ de) | A2 78 a—THONIZIE #, KE:
TEEEOHRIR, FOWEDEeleE il 5, ABHOFIHIIH#EL Tk S,

OFS eI E S
1) BEAHEICBIT 2B R IR —T7n—D 0T s L UG

AR LB D 3 D ER O sl LT, FEiFRBR AR —F AR SO Thai
My #F. VAC S AT L0 DO~TV T L 7a—RNRENDH AT F 2D My An K,
R s R O 2 T ko> Kado AFANERESIVZ, 2) DIEBIOFTETHON-EH A &
W2 A A~ AFNERAEBMI CEL AT T NVEGH LT, AT T VL, (A ~AXY
Y ERBAIZ R WA A~ AFITE 2 M e 7 v (M 4.3.1) EKBIZBITAWE - =%
W= L ZASNZT D0 DFT IV (K 4.3.2) THD, ZNHDET VL, 3) T4
~ AZFIE FH OHEE I Z LD B AT 95720 DL O TH D, KT MOV T,
H AR CARAA~ AZ T AERRD R E % SR T DI2OIZHFE L T T ARIEIZ T,
T —HIEDRFZEE L CHM(ELIZbDIZ Uz, KEDOET ML, NAFHTAX AT =
AL —THERSND MR AL FIEEO R DI HNWDIZERL TO B E RN § 5712
WfFLToA —Y Ry I Rt O Th D, 3) TOMNT T, KN E 5 IEMEICHRE T 52N
2R A, SUBMESE A WD 2812725,

WRAMZ N—T"TlE, A~ RZT R ERHI SR — v E W AT ADRE R -
Al AT T2, ZHERFED NIRRT L — M/ E DT — 25 HAG TXAHIH T EEL
77

| Shipment to the outside system |

Excrement and urine Bioethanol Atomos-|
for compost outside Gast Food Food Food phere
Bioethanol
conversion |Straw Inside |_ | Inside Gf
facility use(¥) use(¥) as
o sidues Agricultural
fields
o Gas Water
- Irrigation bodies in
ray n ‘]‘__ ater he uppen
o - ealm preseeeny roduc reaches
materi :
: Paddy
iHusk fields [~ |
Atomos-
® SlurryE phere
5 :
m Gas
G| Biogas| a
H Gast 5
X Biogas | i | oreomdon -
digester INo n—pad. er [Atomos-
fields phere
Ph i
Gaﬂgﬂf VVVVVV Nitrogen fixation
{Compo-
i sting e
faclllty Surface
[compost drainage
Energy
.......... »
Human Outside
..feed,) living
(%) 4 Gas
Raw Treated o
Water bodies in
Raw sewage t“:'w:?m water the lower
facllity reaches
i Raw i
i garbage i Sludge Downstream
; v

Disposal

4.3.1 A~ AMILZWrET /L0 AN &
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,"_""""I bioethanol 299
Atomosphere E Return | Bioethanol T
(GHG, Nj, NH3) E on’_s_ite i plant residues I
[ 2 W
T
burning? by-product b
y—product
volatilization <sgraw, husk> <straw> Precipitation,
Inflow from up stream
feed, g SUpPIy =i field, Irrigation
bedding material (T-C, T-N)
<straw>
. i Photosynthesis,
Livestock wastes[Gompost compost ¢ absorption: Nitrogen fixation
2 facility
() " facllty | (2) F:c?di’é' Chemical fertizer,
e l¢— application =—| Soil conditioner
wastes[ Bjogas |SIUrTy (N)
| digester food stuff
{rice +husk> Shipmentto
outside
. food stuff
oth slurry <rice + husk> Village
er H l
fields slurry disc!arge leaching (7) people
(T—(1T—N) (NQg—N)
v unit: kg(wet)l' ha;1 1)
kgN+-ha 1=y~
222 - Water Grosne kgG-ha-! -y
biogas bodies water kgSi=ha ! =y1]
T MJ - hat-y~"]
gas
(fued heat Input energy (direct, indirect) :
electricity Output energy (direct, indirect) :

X4.3.2 KEIZBIOWE - =N F— T T
(FAfFalE 4, DEA¥ER 14)
2) JEFHUIR DAL RN — 3T

AL RN = GHTZONTE, £7°, WRKAEMZ NV —T LIFECHLE 2T —HIHE DY A
N7 T EATO, RO A ZAER LTz, ok 21 AR, £9° Thai My FHIZoWT,
JICA AR 2 T A S IR G BR BE R AT R 10 | O W 1215 T ATEGR R B RIc &
HAVHEE 2— A, CRAAE R EI2EY, N0, FE N, BRI KR S AA~
REN BT A IEMBHDONTIE RIE ., ST AEBLOY sk ko FAG ], A4 H
ANZBAOL FEERIE | SR EA L R U7 (32 4.3.1, [X4.3.3) , Pk 22 FE 1, [F
U< Thai My #2555 L GEMFAEZITV, BARO AT 21T 72, Ak 22 413 My An
k. SRk 23 4EE 1T Kado #1238 T, JICA AR P S EA A0 v B B ol A 5 1)
R—F T LR REE, KA V—7 1250, iE T iEE T RIS U O
1Toiz, ZNBIZEY, A RN =TS T — D Al REZe#i B CINEE STz, 21
HOGFHRIT, BHEMEZ L2, DM THWD, EMER, W i A7 ff b 20 D8,
SN F AOFNE MBI, /A A~ ARG OHERE L2 Hids 2O BOFIRIZEEL T
N ChH,

F72, FEAERBRZATH Thai My FHZIRBWTC, KER BT 7 40— L RA LT %
SRR 22 FE 4 AHDSNERK 23 -7 HET6 [l 7201T-72([K4.3.4) . ZiUE, A A~ A
NG N BREE I RIE T EE TRl 5124725 T, BURZEIR T 2720 0L D Th-7-,
Thai My PN JI<C/KE 10 #SoFE K, HFKEE 3 Mmoo Ik, 5 #imo -5
DRI LT ZAT 75 F Thai My FINORGRAKO KB T E B (QCVN
08:2008 BTNMT) Ziii 7= L CUAA, RERZeBIKEZ DIr<Tld BOD RSB R,
AR DN A R E BRI TWAZE, Thai My FAFEALHIRE 722D DA
DHIHD 1D L PBEFE I D DTG YK DI TRIVIA A TS A REMEDR DL | Ht
TARDOKERHEDOELJBIEEIZHOW TR (R E ., QVCN 09: 2008 M
TCVNT7209: 2009) &7 L CW\AZ &, £881% pH 8 4.2-6.5 OERMETHETHY, W&
BRI ERB OGRS TZ,
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SO NAFHALAY 2 AZ— DR BIZLD SRR F—DEPE, RS Db
HEOKBTOWRIEL L CORHOEIEN T oY =/ NOIEENIE B CThbH7=% ., Thai My AF
DEFITHRBEENTWDAAF T AR A = 2 — DRz L= (X 4.3.5, [ 4.3.6) ,
K 25 4R 12 ANZIE, B b= RFPOM 155 T, A T NVENONAF TTALAY = A
Z— Dk AR AE A LT,

7% 4.3.1 Thai My A2 D5 1 IRBLHFAAE R B & O R

a. JEATEH

(a) = 1) 31 1

AR : 2414.09 ha
JEHEHY : 1860. Oha,  AZ3H - WK : 113ha,  J[)Il, [, JKBX : 123ha,  {ESEHb : 150ha

(b) An, BEEFEHEAN

A 10849 A, %y - 2873,  jREEAEdrfbad - 967, MR EGEEE AL : 2224\

(c) FTE/RPEHE L PEHEH ORI

FREN R Ok, LOBAHIL, BE—TF v VE)
YNGR - 5~TJ7VND/day/family (#)250~3500/ H /fit4)

(d) —MRFRETHEMR LTV DK
(mx v ¥—) OFE

PR ORI« ER (B 100%) , bbb, Wik, A 4T A%

(e) TR, UJRAHER, ATHEEK
ALER D BLAR

AR ORI : KPR, I R
WRIEIR @ /A AT AEFECFI
FHE D : 20094E X 0 B0 6 F A 2T 7 RE O AL R AV

(f) FREHL S T o % BR R

% 8 O RFEIR O i L

b. AKFZe L2 BT 2 1

(a) S
(b) T - PEAGREE, Wim, A -
PN 5 e QUK B B o> J7 i

W H 201041 OFFEICE VW TATFTES
% 7 FIXEHEBI 2 SWNK AT, R T T

(c) ABIFEIRENfE, SR

20104E1H OFRBICB VW CAFCE P
*AR—F 2 AT ORKN, SR, BE,
Zix7 L

ABEEHOT =2 1ddb 20, 24 I —H7 FROT —

c. A F~ABROER

(a) JEAEMIE S LT % (R
fED 5, k)

b bidsdoxt, &L TRIEMOER E L TR
M R REE RTE D L < HFIRELE LRI

(b) Fd& (F, K&, #, Tofof
FE ) o> finl 4% 58 4

A 172058 . A4 0 61 or 935 . K4 1 40088 . K : 8000~ 1000058
BB L CEN I F AL L TORAELEEL Y 7L F %, WMEICHE Sh T 5

(o) FEHIROFEALWD (LB F T
VI 5 1)

NAFHAEEPBREENTODLHE - A AT ALEEICFIH
PN FNAEERBEOY & HMORES L <13 HwNGEL

(d) "AAHTAT T hOFE - B
L EINT

F—F IVHICIEBE2 DOX A TONA A HTAEEN SV (GRE 4 12607HEH)

LR MFafgfE s 2 — (DOSTORERT) 23RkGEH, SMEEHEZITTZET NV (X4 « FAYRHK
#t8) . # A 2 —*FF & Tan Thong HoiAt 24+ 1238 A ¥ A

2. DARDIC K %7, [KT2| LwoHEFN, /FRCREEHICEFLL, KT

d. BT LER

(a) JE3EITBI D BOR

20204E~20254E £ TITIE, A—F IV HiOREAERE LET LD &
HHEOHTHELASIFIE T4 & TR, BEBA 7V FORMRTHEVHEREL 220
FHEOFEK AR —F I BT EHRU T ICHRET S G (K : 30558 LA - 8J7FH)

(b) EZLAEY) O T OCMERTIR DL,
TEW B B

KIT2~3BAE, KM OPHULELIES. 5-4t/ha
AUNHE (2 :10~2H) , ARULHE (8H :4~8H) , BKIUHE (10H:6~9H)

(o) MEEOFREH, MiARfE, MR

AE2EAERE © TNPK14-8-6) % EIZflif <N=23, P(P05) =Y » &, K (K0) =4V >
— B {ET500~600kg/haff i
AHEARE c RoHE, AW X PO L

e. Z O DL

(a) 1

EL=E : 100%
i E : 150000-250000 VND/month/family (9750~ 12500 /A /{t#5)

(b) flitttisi7» HEEHIAEND T I D
FiAH & RO DMLy DR

ZH DGy BNIAT DAL TR W T2 D FEFE O FEM LR BT

ZHITLLTF 2 2O WNIC B D T AUV T ALER

D"Viet Star” (7 A U & A)---80ha. 20094125 |2 B fH) B 44

@”Tonh Shinh My”---80ha. 20104F FEEICHGRERTE T, BB HLHENEZ TIE

W B 2 DOST= 78 —F X > HiRH A HAT IS, DARD= A —F I L ifi 3R AT B I B, VND=~ R F A - K> (I8 HNL)

FRSEVHE —DRE T

X4.3.3




No. ing point Location
SW1 | TN 38th Canal Huong Lo 10 Road
SW2 |Thay Cai canal Tan Thai Bridge
SW3 |22th Canal Binh Ha Dong Hamlet

Thay Cai canal (between 21

SW4 |and 22 canal) Binh Thuong 1 Hamlet
SW5 | 20th canal Binh Thuong 1 Hamlet
SW6 | 18thcanal My Khanh A Hamlet
14th Group, My Khanh
SW7 |17th Canal AHamlet
14th Group, My Khanh
SW8 |Thay Cai canal AHamlet

Sw9

Dong Canal near pig farm

My Khanh B Hamlet

Swi1o

Dong Canal , Bay Buu gate

My Khanh B Hamlet

Gw1

Cow farm (30m far from
cage), water ditch (dry)

14 Group, My Khanh A
Hamlet

SW: Canal andriver (10 points), GW: Ground water (3 points),

Gw2

Household (Owner: Duong
Van Hai)

My Khanh A Hamlet

S: Soil (5 points)

¥

Thai My village People's

N
L

GW3 | Cc
S1 Rice paddy field Huong Lo 10 Road
20 canal, Binh Thuong

S2 Cajuput tree farm 1Hamlet

Cow farm (30m far from
S3 cage), water ditch (dry) 14 Group, My Khanh A

17th canal near by Vietstar
S4 Company 14 Group, My Khanh A
S5 Pig farm (Owner: Mr. Luan) |My KhanhA

Survey and compilation of data for inventory analysis was completed

X]4.3.4 Thai My FHCBITHKE - HHEDO 7 — L RFHE

RESARE
BEDIRFK

s
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Property of biogas digester

Volume of digesters: 7.8 =1.2m3,
V of 8 m3=70%; Vof 10m3=12%; Vof 5-6m3=18%
Operation duration: 2.3 == 1.6 years (longer than 1.5 years: 77%)

Prices of biogas digester: 11 million * 1.8 VND/digester, equivalent to 1.45 + 0.16
million vnd/m?3 of digester

Biogas use: cooking: 100%, except 01 household used both lighting and cooking.

Biogas effluent use:

77% use as fertilizer,
8% for fish cultivation and

15% discharged into the back-yard pond and ditches near their house

Property of slurry and raw pig wastes

Supernatant of Value Sedimentof Value Raw pig Value
effluentslurry effluent waste

slurry
COD, mg/L 500 =306 C,g/kg 371+%29 C,g/kg 36.8 k25
TKN, mg/L 432 =145 N, g/kg 37.0+ 4.9 N,g/kg  2.88 = 0.44
N-ammonia, mg/L 402 += 168 P g/kg 11.2 = 3.8 P, g/kg 9.21 = 6.18
N-nitrite, mg/L 0.29 £ 0.13 S,g/kg 19.7 £ 2.8 S, g/kg 1.41 £0.23
N-nitrate, mg/L 45+24 Sig/ksg 0.29 = 0.06 Si, g/kg -
TP, mg/L 75+33  H,g/ke 833+86 H,gkg 5.09=*0.50
Si, mg/L 26.5 + 8.8
Average total 7.45E+03  Averagetotal 2.06 E+09 Total 3.15E+13
coliform, MPN/100 coliform Colifor
mL MPN/kg m

MPN/kg

4.3.6 Thai My M O EFE THEHESN TWD AT T AZAY = 28 — LR O R
(M EER 3% 16, 46)
3) HuEi 3 T RN RSB AR A BB L OUKBREE S~ T T RO T

DTEHE LI AT~ 22 W T LT, 2 TINEL -7 —Z% A JJL . Thai My o
ISAF = ARINE I OWTHET LT, BUROWME 70 —12 5 5% | BUR TIIRAE O EE
K~
AU bR Z 2B KH TIRIERI T2 F U 2B LT, 2084 BUR L0 A~
DEFZAMD 43%HII8, FEHUTIEHSVAE IR 48%HINE TX ., HipEHyE R D=
FIVK—="TBHDH AL HADAEFED 8 fF 72DV OFE NG Hi7= (X 4.3.7, X 4.3.8)
F7.30
—ZOWTHENTLTZ (K] 4.3.9)

NIRL LIRS TWDHESAUIRDEEENATH AT AT = A —~FEAL, FE

DEFZR BT IRER AT~ AR L HF vy 27— RLF—Tn



~IalpfETE L L, fibbE =g ) — VAEFEICHIA L, ZnE ATV L7 E OB
THH/ED, ~ 7ok R LOBRBE B OB 21TV, B S8 EBURF ORI LD,
BN DDE ) — VAEENRFEB L OREO M DAy Mb 7o b AIEEMEZ 7R
L7- (1% 4.3.10,  4.3.2),

| Shipment to the outside system |

Food
Food ] W, 5500
Feces and urine for (Rice straw) G :2.200
compost.outside W: 405 : N 53
14, G127
C; 295 ;23
N 22
Agricultural
field
Rica straw, |90
Rico huaky s 3,000 N: 17 0; g7 ot Water
Ri " Water bo dies in
i3, — ;2700000 __the upper
4 3.5 |reaches
Paddy
Live- fields
stock -
Evapotranmiration *|Atomos:
W; 3,600000 phere
4 Gas Nitrogen fixstion
e W: 6.300 C: 1.700
G 1100 N: 10
500 C:0 N
Non-paddy, Pre cpitation
W 63,000 tporcolation, fields W; 7.900000 =
tLeaching c; 15
iW: 2400000 N 87, Atomos
: 3 Evapotranairation
Gas (molving0) N4 W, 5500000 EUEES
W; 5,100 G; 95 N; 2.2 5
— Nitrogen fixation
L I— W: 8,138 G: 2218
i Compo- ¢ N; 44
> sting Surface
H i drainage
W: 2,100000
3 17
N: 55
Foces andurie
W; 5,400 C; 17 N; 13 Water bodies i
the lower
reaches
. . W ; Raw weight
——— Livestock excreta ——— Agricultural product Downstream C :Carbon Cgontent
= Water input to the agricultural field ...» Agricultural by—product N ;Nitrogen content
. ) Unit (try™)
............ » Water output from the agricultural field ~——— Gas
Organic fertilizer ~ seeeeeeee » Intake from the air

4.3.7 Thai My FHIZ31T 53 A A~ AFTE RO T UA
(AT TTAZAY = 25— DHAEME LA LI O K B3 1T DR FH D 5235)

Change of nitrogen load to the lower water bodies from each source

Source of nitrogen load Present Plan Change |
; N rate N rate N
to the lower water bodies = . = . =
toy % toy % toy
Feces and urine of livestock 59.1 48.3 129 183 -46.2
Leaching from non—paddy fields 39.9 32.6 39.9 56.8 0.0
Leaching from paddy fields 12 9.8 12.0 171 0.0
Surface drainage from paddy field 5.5 45 5.5 7.8 0.0
IDigested slurry 5.8 4.1 0.0 0.0 -5.8
Total 122.3 100 70.3 100 -52.0
N; Amount of nitrogen from each load source
Change; Value of “Plan”-"Present”
Change of chemical fertilizer use rate at paddy fields
Present Plan Change
w N W N W N
oy ! oy tey ! oy tey ! oy
457.0 54.4 238.1 28.4 -218.8 -26.0
W N W N W N
toha sy | trha'sy"' | t-ha'y"' | t-ha'sy' | t*ha'"y"' | t-ha'-y"
2.1 0.25 1.09 0.13 -1.01 -0.12

W; Raw weight of chemical fertilizer used for cultivation of rice
N; Nitrogen content in chemical fertilizer used for cultivation of rice
Change; Value of “Plan”-"Present”



Change of biogas generation rate from biogas digester
Present Plan Change

. Biogas generation rate Biogas generation rate Biogas generation rate
S.ource of biogas W c v Heads W c v Heads W c v
digester -1 -1 3, -1 -1 -1 3, -1 -1 -1 3, 1

try try Nm’-y try try Nm’-y try try Nm’-y

Pig excreta 47.8 21.1 39340 1263 389.1 171.7 320452 | 10288 | 341.3 150.6 281112
Milk cow excreta 0.9 0.4 731 7 1.7 3.4 6370 61 6.8 3.0 5639
Total 48.7 215 40071 396.9 175.1 326822 348.2 153.6 286751

W; Weight of biogas

C; Carbon content in biogas

V; Volume of biogas
Heads; Heads of cattle
Change; Value of “Plan”-"Present”

4.3.8 Thai My FHZI1T DA A~ AFITEH DT VA E AT it /KIE A~ 2 F i H
Efaf, EHIA~DLFAEEHE N B D HINE S O SA AT A FE B R E T 52

Ethanol

TM: 237GJ/year

For other activities

<4—

Lo A8 251k %30 U 7 i 2
RLEETE - EEEE IR
fnifEFES Y = V' X+ AF, +AF,
IRENEN AP E GHG=EX
B: GTAP 7 — # 7 b B E L 7o AT HIREAT I
C: 1 HNLOFTHIxT 2 KM OB 2 R WHESRE (=7 bL)

MA: 1400GJ/year l TM: 122862GJ/year
S " Fuel demand for MA:24312GJ/year
T";iwlgl;é];oom T Cultivation cultivation x
: year i Ri TM: 1142.4GJ
MA: 128G /year e Rice suaw TM: 1050 MA: 1880GJ
TM: 3590GJ/year . . -
Firewood MA: 1849ton/ycar ton/year Chemical
w MA: 6161 o fertilizer
TM: 2511G/year : ton/year Fertilizer demand MA: 4143
MA: 10535G)/year [*—|  Rice husk Tl\:ff;}%‘g}l/ﬂﬂ 1 Gliyear
TM: 1780GJ/yecar : year
MA: 924ton/year For sale MA: 4845GJ/year
Fuel demand for TM: 22600
livestock Gl/year f For sale
TM: 163GJ/year Livesl(?ck T Digested fluid T™: 5288
—>  TM:pig Compost TM: 3520GJ/year Gl/year
14378 TM: 22600GJ/ MA: 702GJ/year
ici heads; cow: : year
Electricity >
demand for 2040 heads x
livestock M;g:sp()lg: T CH,
151 ()T(I\;/j/ ear (heads) Cow manure Pig manure 3i0gas TM: 125440GJ/year
MA:y Tl\é[}/l 1e7a§0 TM: 8627Gl/year digester MA: 24900GJ/year
108GJ/ycar y MA: 1617Gl/year |
. N S - H 2
4.3.9 Thai My #f, My Anh #HZBI}HTRLF—T0—DIRE
EREEAROH N AT 5 RMF EFRBRDR
&t R B DR - (4 B - M fE % 52580)
A 1$4FA T8/ —LDEEE [] SA7Y1I/
| 1 1 2. £EQRFOHERT FEAH (LCA)
y
GTAP EE# RASE - = GHG # S
data FEH (vrrzo—nzenw |
EvPAL{ —
s X=BAF, +BCK VBAF, +BCK AF,

V: BEEEOEFE 1 AN T 0 OFTREE TR TR (X7 )
K: FrGBERECK=(1-VBC)", TIZHAITH]
Vo FBEREOARE 1 HEAY 720 OMIMBEE E R T AIMEESR (X7 hL)
E: KPEZEDOEME 1 A4S 720 O GHG JEHE (X7 b))
AF, : FRIAFEE (RERR) (ST DR EEEOBEM (7 )
AF,: BHEREREFHOHM (A7 —)
AF,: FE—#hE A7)
4.3.10 FabBMNSDSAF TR ) — VA PEIC B A4 pERE R 4E - GHG HEHH EOHEE L

DS A 7 A2 VIO 7 1t




F 4.3.2 MOLAAATL ) —VEFESAR O
(a) EHE (FH 7 US B, Hhs)
BA EEFFE fit hn e % 52 88

L1 @ Sk @ | FEREH @Q/D |S1791o0 204k Q| FHFZEH /D
TR E fil 21,933 11,674 0.53 -288 -0.01
SeE B i 10,219 8,581 0.84 4,651 0.46
E TR B AT 6,581 7,836 1.19 6,429 0.98

(7%) BLIRELAT - Fado © OAVERICIRBRERINAK S5 R K 2 ATALER & KIREERE 2 F N D 8 EEIC & B A pES R

SeERAR  IRARERINAK R L 2 AL CEER SR O S RAT L 0 B HZhHEN 60%18) E L, AARDIESEZE

FECTHE L LTWAAENE 2 X MR T X B AEPEEG

HOFAAT « AKEAA B A7 R VB X BRTLBC N 2, 6 HipE L 5 BEAEA [RIREICHHL - BiESE, =X ) —

NSOEBRBN L B @ £ 2 AR GRS - =38R, 2007)

(b) GHG BEH & (CO, R & 7 b v, =)
NATE/—VEERITTOCGHGHHE REBATHeH LCA GHGHEH R %K

EH EEMRRE 3 B TSURE SA7H40 | VIVEE D-@ (0%::IN

SRERRE E2i5 LEE @ @ (ke/$)
TR E T 4.4 320 0.6 37.0 27.1 9.9 1.69
SR AT 2.1 2138 0.3 24.2 271 -2.9 237
EZ R cE 40 14 15.0 0.2 16.6 27.1 -105 252

Thai My fD/RA Y NT TN TONRAF AR A Y = AH— 2B T 2RI B8R A
N—T LR —F T TR R T 2RISRV E S, ARSI DIH bRz K Tk
JEEL TR 25T EiZ2ER L= (X 4.3.11) , BLHIOEIETORGOFES (2 #E) kT
WL FEIC BT AN DT — 4 K OB T3 A4 2Lk o K | CHEAER 5
AIREMEZ R T 2720 DT — X & UE - B L (X 4.3.12, X 4.3.13, [ 4.3.14, X
4.3.15, [¥] 4.3.16) , “FAp% 23 A= 12 A ~FAk 24 47 3 H OFI1ER Tid, BLHIO MBI TR
WCRBITDT —HEINE LT, ik 24 45 H~8 H . Ak 24 45 12 A ~FR% 25 4E 3 H 1T
FEWaL725F 2 EEBXOESER ik, BESGNICREBRR 2320, BIMO A4 T AL AV
T AZ— PRI L T2 AL IR A O CRIBFIHRER 21T (EM O & FCUE, B ik
DOKER LEDOLFMEIZ DN T ALFEIEEE WD G LD el a 1T 57, Rk 25 4F 4
H~8 ADHEH AERILE 2FH BLOE 31E B LV REZRFBRX AT, W5 M0 DREEE
KEEBITTE LR Z TR LiATe FIE COWRAEFI AR ZITV ., It LA A5 A LD AEE
%y DA TR E A LTz, SRk 25 4F 12 A~k 26 4 3 A D 5 /EB TiL, 7 uevh
7T U N TSGR T AR OB AR S A &R E H IC K DE A Hhi L
7o 7280 5 4 EE KOV 5 1EH Tl LI OEM E e I 7 ey =7 N CrERR L= 3 E
B A W, o, SRETOKER HEO @AY 7V 7Tz, GHG (AZ
Tl ik, R b R 7Ty I ADREETAT LI,

HALIR O IEF B LTI, I EIRIZ & ERDIEERR 5T DR L B RO LA~
TR AR > Te DT AR —F Il TRERFPRE IS SATHAL A 2 RS —D
LR LR NE 3720 OTRREBRZ T o7, HARENTH AN 205005 A+
BE (RMOKPEREAZLDFF A 38 Ple X2 90) 2 W - 7R RBR S A L . ke
FOMALLCT B =T RSB L TR T — 2 a7, E7-, kiR AE /KT
FIHTAICH o TOEAE DD EIT 272,

DI, IR DK HTORAEF HIZ LD EO TR, B SZEE 5 TRb ks
ZOXTANTE, FREEHIMZ B L COEFEIEH EIME IR [FFE 2725 2O e R E%
AT AU, IEERI RO E T LR AL FIREHI A D2 8132 & 72720, R [ 5
ITH T ER NS, TNEB B LTI G ET AU ERHLIE, T E=TEHIIEA
DL L TO R VNI TERWRTHDHZ L, TR KIS ~DP A5 Y K OV
TR AR AT T DI bk i B4 2 AL i B K> D HE K & 1F s 2 1 4138
MLl BICR SR SR E B BRI AN OOMET TR ERHHZEa R LT, £z, THILIK
DFUIA I i ] TIE SN TOREEIR S DIES S & &/ NS 572012, B DHFAL,
it F BT O[553 D K IR RED FHHE K O LA A it OB N EE THHZ LA R LIz, &
DS NAFHAF AV 2 2B —~DE DY K OIBNENE % KIBIZHI S 585708

- 57 -



HIEORFP ML ETHHZEE R LT,

Bl CAE RSN ATEI IR DR EHAR 3 DR EE S B AR DOTEALIRE R TELUR -T2 e
PR 55 DK HOEPEE NN -T2 8 Wt T Th o728 KEBLO B R/ NS
Mol-Zb AAREALADNEIEAT Y 2— L ThoT-Z& . KHTO BRI BV TR
DFBLZ T TUEST LR END | RBERFH DN R ORI EE LT, DL
T 7 EE EIRE DR AN E LSRR IS DR DB DNOYIRITIZE LR ST,
TIOVIRAT ER G R ER A E L C, RRERRIR O 7 A R T T,

% ss‘ Fuel for vehicle, machine
e - ~

Y CH,(90%)

Cooking T T

Power generation

Battery Compact
PSA
H,S _[Dechumidi-| Paddy field
removal ~| fication v

Application

Livestock Gas storage
barn CH4(60%) Digested

Transportation
slurry

—

Biogas

Livestock wastes
Rinse water

Biogas digester
4.3.11 Thai My #COBL I FZFEDOHEEE

i  Experimental plot app:::;?gﬁ“’m
GUOACS) | (ginazs TH) May-August. 2012

NF | Non-fertiization

plot

CF Chemical

fertlzation plot

MFx1 | Slurry plot_1 100

Slurry plot_2

Slurry plot_3

Experimental plots z’;::\::aguan
(2 replicates) t X
repleates kgh/ha) December.2012-March. 2013 |
N Non»!erltwltizat\on o —— -
plof -

oF (.:hemlcal ) 100

MF(TN) | Slurry plot_1

W B 65 MF (NH-N) | Slurry plot_2

4,313 LI NEERIL, 5 T 072 M OV 32 B B0 FTREME D
(%3 (ER)

.58 -



4.3.14

Water balance (mm/crop)
Input

Irrigation water 860
Precipitation 68
Output

Evapo-transpiration 488
Infiltration 202
Surface drainage 238
Nitrogen balance (kgN/ha/crop)
Input

Fertilizer 150.0
irrigation water 96.0
Precipitation 17
Nitrogen fixation 17.8
Output

Ammonia volatilization 2.6
Denitrification 45.0
Infiltration 21.6
Surface drainage 26.0
Harvesting (Rice grain) 101.0
Rice straw 64.0

b

|
. April-July. 2013

Unhulled rice

Rice straw

. 19:35%

@ Ordinary rice 3542 kg
@ Straw residue

1868kg M Brokenrice 556 kg

/ B Ricebran 504 k
@ Straw removed 9

7787 kg M Ricehusk 1147 kg

Totalamount of biomass

Wl Straw residue 1868 kg

W Straw removed 7787 kg
Water content: ¥ Ordinaryrice3542 kg
Rice straw 30%

Rice bran 15%

M Brokenrice 556 kg
B Ricebran 504 kg
M Rice husk 1147 kg

Soil improving material, Compost
Fuel Dryingand threshing of unhulled rice
Fertilizer Construction and maintenance of
‘canal and road, Water management,
Maintenance of machine and
equipment

Calculation result
Input : 21,652 M1

£1,907

Output: 145,272 MJ

_— Man-power

Input

= Total 21,652MJ

Agrochemical
Preparation of
rice seed

Output _

Total 145272MJ

Output/ Input =6.7

Analysis of material and energy flow at test paddy field in Thai My
village was completed

4.3.15 /KHETOYWE K P32 —IUFZ DO E

Canal
(nearintake)

Experimental plots application

rate
(keN/ha)

Nitrogen

NF

Non-fertiization
plot

0

<3

Chemical

80

MF(A) | Slurryplot_1 80

80
ME(@B) | surryplot2 | R
MF(C) | Slurryplot_3 40

4.3.16

Yield (Unhulled rice)
5,000
4,500 +—
4,000
3,500 +—
3,000 +—

Thai My A/ 81y v 75

kg/ha

2,500 Rice husk
2,000
1,500

1,000

M Rice grain

MFA MFB MFC

NG FE ST LA FA V=38R (5 5 1B B)

(F=Rm3C 9, 10, 15, 16, 17, 20, 21 Rt sCOIREERD 1, 2, 3, 4, 5, HEAFEE 4,

19, 20, 28, 30, 35, 38, 41, 42, 44, MOEERE T EGIREED 1, 2, 3, 9,

INAZ—FE SR

1, 8, 22, 23, 29, 31, 32, 34, 35, WAZ—FERTEGIREEL 1)



4) IEEREROT —H~—2 -

AT

D~3)DFEED LT E, DI RUT-MFIESENE F RIS EED TS, AR OE I
wHThD,

FRoi R e IR B 3 - A~ REEDOFE T AT LD G FIEO FNEIZOWTL, A4
~ ZFE HAHERE T 572D PDCA A7 /UICEB W T, REFETEAR T Y =/ N TORER
EEEFEZ TEDINTEDLRENEFLDDLDOTHD,

WA= AFINE RN KD T2 72 B DO BOHIRIZONWTIE, BHEOf bEDbE, V—2r
av 7 ARSI AR EZ TITO (K 4.3.17), Thai My A DL i EFH B VT
BREE IR DR B/ NS BOR D BUM B SR H i 2188 F LT S A A~ ARG S A7 A
NEBISNDEE DD (X 4.3.18), #finbEEN - HIRIZB W TE, Fro T v A LMEE
NOKRBEZHHONIASA A v AFEERERDPEN L HEOEEFE MM AG D
T NAF < AN T 7 AT V=TIV ER R RSN D LRI NIz, AT TTAL AV 2 A —
TAMRENDMALHE D K B TOWRIEFIZ- OV TIEL, SWOT 4382 0 B RE = B J7 1)
ZHEEDT(F 4.3.3), FEHURLTIX Thai My AN SAy T TN CEIELTZLIRH
AT DISAF TTATAY 2 AL — | RBWEANA A~ AT T N CILI VB RN g 238 K S
naeEbniz,

WFZEE R DR R AR BE PRI O T, TSR 5 (A v BEEE PfE) ZAERk LT
%, # LD PDE 77 A0 72 PPT 77 AV, JICA B REM S [ FAT A iR A B BT i A
S DGR KRN N —F PR LT [~ 2AZ 7 33 i Y — v
(DB #&1e) , A X a—THLNIER, KE - BEEO SR EZ2 7+ — 4 —
T T2, 72, 7Y/ METRICHLAER LOBIN, T —ZDIEIED e
NHHERONDHDT, Sk 28 4 3 HAETIHE LI NA—T12B\W Ty 75— 5,
— 5 ARTeT I MZEBWTL, BB FERIC, XN ATOEFEORERZ H A THE)
FTZEBHEFICANDEL TN, TD1DELTHARTONA A~ R AEATE
EAIREELGE R Z B L T A A~ RV T 7 AT V=T NERIRTHEELIC, RN
el I COFAGRTEHOEY FIZOWTIRREL (X 4.3.19),

<Life, Community> <Requirement for agriculture>
Composition of pe0p|e/orsanizati0n . Utilities/Infrastructures : — Fertilizer/Seed/Nursery company
- Farmer = School - Herbicide/pesticide
— Merchant - Religions (temple, church) _ Ri il
- Teacher/Student ~ Road/Water supply/Sanitation (toilet, 'C? m
~ Worker solid waste collection and disposal) - Agricultural wares shop

~ Health care (doctor, nurse)

— Farmer association

— Agricultural support association
— Community association (woman, youth, aged,

farmer, veteran)
* To keep good health is important.

- Communication (email, internet), Media — Bank/Fund for Agricultural development

— Biomass use

*Environmental friendly, profitable

agriculture is sought for.

Sustainable Smart Village

<Agricultural products, Indust}

reviewing proposed policies)

Center
— Department of Natural Resources and Environment

— Department of Science and Technology
Qnmunist party

~ Farther land front (political organization consist of representatives for

— Department of Agriculture and Rural Development, Plant Protection
Agency, Veterinary Agency, Clean Water Supply and Rural Sanitation

- Department of Industry and Commerce (in charge of energy management)

_

. - Rice/Vegetable
ﬂocal society, Govermment> )
- Livestock
- People’ s Committee (Hamlet, Commune/village, Sub district, District,
X N — Aqua products
City/province) ) )
_ Police - Landscape plants (bonsai, decorative plants)

- Aquarium

— Wild animal farming

- Agro based industries (tapioca, rubber, coconut, tea,
melaleuca)

- Biomass energy (biogas, bioethanol) production and use

* Green vegetable (use of chemical fertilizer and pesticide
are minimized) is sought for. /

4.3.17 Ffge alRE7e A~ — b Ly VRSO T2 DX —T — Rl
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1) (Small scale livestock farmer has
advanced type biogas digester
mainly to produce biogas for
household )

4.3.18 ITRFD A G~ ZFTEH O

2) (Large scale livestock farmer or
company has biogas digester and
provide digested slurry to neighbor
farmland )

nﬂ‘ir—ﬂqb AV

3) (Agricultural company has biomass
conversion plant including biogas digester
and bioethanol plant in which feedstock
biomass is collected from neighbors and
produced energy and materials are
provided for neighbor agriculture and
livelihood)

A~
/EJ'\

# 4.3.3 Thai My #ZBFBEILIEOFIHIZBI 5 SWOT 34T

Outer factor

Opportunity (inducement)

+ Promotion of low carbon society
+ Improvement of soil structure

+ Waterquality conservation, sanitation improvement
stabilized

* Increase of ling of nutrient el

Threaten (risk)
+ Change of numberofanimalby disease or
policy (decrease of amount of slurry used)
* Negative reaction for products by
(doubt for safety and smell)

organics and useful active microorganisms
+ Potential reduction of air pollution from
emissions of methane and ammonia
* Tendency of scaleincrease in livestock farming
+ Increase of demand fororganic products

+ Causinginsect disease

« Difficulties for transportation and
application methods of slurry

+ Competition to other waste reuse such as
composting and feed for fish breeding

JojoeJIduuy

Strengthen
+ Containingorganic fertilizer component(N, P, OM)
* Good balance between crop farmingand livestock farming
Location isnear urban
* Accustomed to outsourcingof farming operation
* Hightemperature is favorable forfermentation
+ Multiple crops a year bring more use of slurry

[ Takeadvantage of strengthen])

+ Arrangement of coordinator

+ Costsavings to farmers through enhanced use of
own biomass (reduction of cost for chemical
fertilizer)

+ Branding of products and certification

+ Development of new bio fertilizer business

* Realization of low fossil resources input system

[Reduction of threaten)

* Diversification of feedstock of biogas
digester

+ Addition of sterilizing process for slurry

* Application to dry field crop or rapid
growing tree

« Usage for nutrient of fish and algae

Weakness

« Lack of experience on slurry application

« Lack of knowledge on safe handle

+ Insufficientassessment of health risks to farmers/
communities

« Land application of biogas slurry for medium scale farms
is banned

« Insufficiency of soil condition diagnosis

* Undigested slurry due to poor control of retention time of

biogas digester and fluctuation of concentration

« Lack of testing tools for pathogen numberand nutrient
concentration athousehold scale

* Insufficiency of agricultural infrastructure

+ Competition with composting in terms of supplying
feedstock biomass

[Recovery of weakness)

+ Enlightenmentby display and demonstration
+ Guidance and leadership by model farmer

+ Improvingtechnical guidelines for construction and

operation of biogas digester

* Set-up of regulations on field application of biogas
slurry

+ Set-up regulation/guidelines and training on safe
operation

+ Development of quick/simple tests

+ Regularhealth checks for communities/farmers

+ Skill up of transportation and application of slurry

+ Arrangement of agricultural infrastructure for

resources circulation

+ Combination of compostingand digested slurry use

[ Withdrawing (choosing anotheroption)]
* Adequate disposalof wastes
* Development of low cost and hygienic
treatment method
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