Tap chi Khoa hoc va Céng nghé 50 (1) (2012) 91-98

GIAM PHAT THAI KHI ME TAN TRONG THAY DOl PHUONG
THU'C QUAN Li PHAN VA XU LI DICH THAI SAU BIOGAS

Ng6 Kim Chi’, Ping Ngoc Phwong, Nguyén Xuan Diing
Vién Hod hoc Cdc hop chat thién nhién
“Email: chikimngo2 @yahoo.com
Pén Toa soan ngay: 10/3/2011; Chép nhdn dang ngay: 25/4/2012

TOM TAT

Van dung cdc phuong phdp luan ciia Uy ban lién quéc gia vé bién déi khi hau (IPCC):
AMS.IIID (thu hdi khi mé tan trong cic hé théng quéan Ii phan), AMS.IIIH (Thu hoi khi mé tan
trong xu 1i nudc thai) va AMS.IC (sir dung khi sinh hoc thay thé dién nang va nhiét nang), két
hop cdc théng s6 phan tich va do dac thuc dia da tinh dugc phat thai nén, phat thai dy 4n va giam
thai khi mé tan trong xt Ii chat thai cho mét mé hinh chan nudi quy mé trang trai nhé 45con/hd
va tinh cho toan huyén Yén Lac voi dau lon 58806 con. Theo khao st nam 2009, 52400 con lgn
ctia huyén Yén Lac thai ra 104,8 tan phan lon/ngay tuong duong thai ra trén 6288 m’ ’CH4/ngay.
Vi€c quan Ii phan trong ham bioga, thay Vi thai truc tiép ra moi trudng da gép phan giam 0,315
tCO,./con/nam. Tiép tuc thu khi va xur Ii dich thai trong bé xir 1f ki khi ting cuong cho két qua
giam phit thai khi nha kinh thém mét luong 14 0,082 dén 0,089 tCO,./con/nam. Khi sir dung khi
sinh hoc thu duoc tai bé thu khi chinh va bé ki khi ting cudng thay thé cho nhién liéu héa thach
va dién nang thi gép phan giam phat thai mot lwong khi nha kinh 1a 0,072 tCO,./con/nim. Tdng
giam phét thai khi nha kinh cho toan bd mé hinh biogas cai tién 1a 0,469 tCO,. dén
0,476tCO,./con/nam. Nhin thiy, giai doan xir Ii dich thai sau bioga trong md hinh biogas cai tién
da g6p phan giam phat thai mot lwgng khi nha kinh dang ké 1a 5233,7 tCO;e toan huyén, cho
thay md hinh biogas cai tién 1a wu viét, hiéu qua hon so v6i md hinh truyén thong. Dic biét véi
tiém ning giam thai khi mé tan cia dan lon huyén Yén Lac nam 2010 la 2799 1tCOs, c6 thé tim
kiém co hoi cho du an co ché phat trién sach.

Tur khoa. AMS 1IID, AMS IIIH, AMS IC, IPCC

1. PAT VAN PE

Tinh hinh chin nuéi cua huyén Yén Lac ngay cang phat trién, tong dan lon hang ndm dao
dong tr 50.000 con dén 90.000 con, trung binh mot ngay thai ra tur 100.000 dén 180.000 kg
phan, day 13 nguon gy 0 nhiém moi truong kha 16n. Néu lugng phan thai nay khong dugc xir Ii
phit hop va thai tryc tiép ra méi truong s& giy ra 6 nhidm mdi trudong nude va anh hudng dén
suc khoe con ngudi. Dac biét, ddi véi cac ho da xur I chét thai chan nuoi trong ham KSH thi dich
thai ra moi truong khé dam bao QCVN: 24-2009 va TCN 678-2006 hay QCVN 01-14-2010.
Trén phuong dién giam thai khi nha kinh theo co ché phit trién sach ctia Uy ban lién qudc gia vé
bién d6i khi hau (IPCC), viéc quan i phan trong thiét bi khi sinh hoc lam gidm thai khi nha kinh
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S0 Vi viéc thai tryc tiép phan ra mdi truong. Viéc xur 1i dich thai bioga lam giam ham luong
cacbon hitu co trong nuéc thai dau ra va gép phan 1am giam thai khi nha kinh, va dem lai loi ich
kinh té khi khi sinh hoc (thanh phan chinh 1a khi mé tan chiém 69,5%) dung thay cho khi ga
LPG, than d4 va dién ning trong gia dinh. V&i nguén kinh phi tir dy 4n sw nghiép bao vé modi
truong cap vién Khoa hoc va cong nghé Viét Nam, du 4n “Xi 1i ngudn théi hiru co cao bang mo
hinh biogas cai tién va img dung quy tin dung cacbon vio bao vé mdi truong” voi muc tidu (1)
xdy dung, ldp dit, van hanh, huéng dan ki thuat hé biogas cai tién ting cuong xir Ii dich thai tai
xa Nguyét Bure, huyén Yén Lac, tinh Vinh Phic, (2) tinh gidm thai khi nha kinh tai h§ ndng trai
chan nudi, tinh cho mot dau lon, két hop véi cic két qua didu tra chét thai chin nudi lon trén dia
ban huyén Yén Lac dé tinh giam thai cia toan huyén.

2. POI TUQONG, PHUONG PHAP
2.1. P6i twong

M6 hinh ndong hd chan nudi diém ong Tran Vian Tién, xa Nguyét Duc, huyén Yén
Lac, tinh Vinh Phic. Biogas ca1 tién tang cuong xur I dich thai, tan thu khi: him bioga vom
clu (20 m®), bé diéu 4 ap (2, 32 m’), bé xur If ki khi UASB 16p phu PE(lO 8 m’), bé loc sinh hoc Kkét
hop xtr Ii thuy sinh (10,8 m ’) va hé néng cao chat lugng nudc. Bé biogas trat bang vita tron chat
két dinh, thuy tinh 10ng, ¢ duong din nudc tiéu riéng.

2.2. Phwong phap

Diéu tra quan I chat thai chdn nudi tai huyén Yén Lac; i) Phén tich cdc chi tiéu vé moi
truong, do lugng khi biogas. ii) Cdc phuong phéap luén cua Uy ban lién quoc gia v€ bién doi khi
hau (IPCC): AMS.IID (giam thai khi mé tan khi 1ap h¢ thong quan 1i phan), AMS.IIIH (gidm
thai khi mé tan khi xu If nudc thai), AMS.IC (dung khi biogas lam nhién liéu dot thay dién nang
va nhién liéu héa thach). Tinh gidm thdi khi nha kinh

ER,=BE, - PE, (1)
voi BE, va PE;, 1a phat cia md hinh nén va phat thai ctia dy 4n. Tong hop, tinh todn sd liéu cho
md hmh diém va tinh nhan rong trén toan huyén.

Theo phwong phdp AMS.IIID [1] Kich ban nén: phit thai nén (BE,) phan lon thai truc tiép

ra mdi trudng

BEy = GWPCH4 X DCH4 x UF x ZMCFJ X Bo,LT X NLT,y X VSLT,y X MS%. (2)
v6i, GWPcyy: kha nang lérm néng toan clu cua CH, so véi CO, gid tri la 21. DCH‘* : tiﬂ khdi khi mé
tan, 0,67 kg/m’. UF: h¢ s6 hiéu chinh mé hinh gid tri 1a 0,94. MCF: h¢ s6 chuyén doi mé tan gia
tri 14 0,7. B, .1 12 kha nang sinh khi mé tan cua h¢ quan 1 phén tinh todn heo cong thurc

Bo.tt = Vbiogas X Dena/VSer, mBCHJkgVS (3)
Vhiogas the tich khi ga do bang dong ho6 do khi. VS, I1a Iuong chat ran bay hoi Ii thuyet,
VSir=[GE x (1 - DE%/100) + (UE x GE)] x (1 - ASH%)/18,45) @)
GE la nang lugng thire @n vao tinh theo cong thuc:
GE = kg thtrc an/ngay x 2970 (kcal/kg) x 0,0042 (MJ/kcal) 5

UExGE: Ning luong ciia nude tiéu, gi tri bang 0,02 (MJ/ngay). DE Ia ti 1¢ tiéu héa thic in ciia
lon, theo mac dinh cua IPCC la 80 %. ASH la ham lugng tro trong phan, gid tri 1a 4 % theo
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IPCC. MS 12 ti 1¢ phin vao hidm bioga, MS = 100 %. Trong kich ban du 4n, phit thai du 4n (PE,)
khi quan Ii phan lon trong him biogas, tinh theo cong thirc

PEPL,y = 0,10 X GWPCH4 X DCH4 X EBO,LT X NLT,y X VSLT,y x MS (6)
chua tinh cic giai doan xu 11 dich thai sau bioga.

Theo phu’o’ng phdp AMS.IITH [2] Kich ban nén, dich thai xt 1i ki khi khong thu khi [1].
Phat thai nén tinh theo cdng thiic

BE,=BE, + BE, @)
voi BE, 1a phat thai nén hé xir If nudc thai tinh theo cong thirc
BE;=Q x (COD, - COD,) x MCF, x B,x UF x GWPcu4 ®)

v6oi Q: luu luong cia nude thai, Q = 1,89 m’. COD,, COD, lan luot 1a COD vao, ra bé ki khi
tang cudng. MCF, 12 hé sb hiéu chinh mé tan ciia bé ki khi, gid tri la 0,5 [2], B, la kha nang sinh
khi mé tan cua nudc thai, 0,25 kgCH/kgCODI2], UF: h¢ s0 hi¢u chinh m6 hinh gid tri la 0,89
[2]. BE, phit thai mé tan do phan hily chat hitu co clia nudc thai sau xir If tai bé thiy sinh

BEZ = Q X GWPCH4 X BO x UF x CODrX MCF3 (9)
MCF; 1a h¢ ) hi¢u chinh mé tan cua ao tiép nhén nudc thai, gia tri 1a 0,1 [2]. Phat thai dy an
tinh theo cdng thirc (9)
PE,= PE, + PE,
PE, 12 mé tan sinh ra do phan hily chat hitu co con ton du sau khi qua bé loc sinh hoc va thuy
sinh thyc vat, tinh theo cong thirc
PE] = Q X CODC X GWPCH4 X BO x UF x MCFIhéi (10)
COD, 1a ham lugng COD, con lai’sau khi qua hé théng loc sinh hoc va thuy sinh. PE, 1a tiém
nang thai mé tan tic thi do ro ri, that thodt, tinh theo cong thirc
PE, = (1-CFE) x MEP,; x GWPcyy an
v6i CFE 1a hiéu qua thiét bi thu KSH trong him biogas cai tién gia tri 12 0,9. MEP,, 12 tiém ning
thai mé tan cua hé xur Ii nudc théai ¢6 thu khi sinh hoc theo cong thirc
MEPX 1= Q X BO X UF X CODxl,békikhi X MCFl (12)
trong d6, CODy pikikni 18 COD duogc xtr 1i ki khi thu bioga. MCF, la h¢ ) hiéu chinh mé tan cua
bé xtr If nude thai ki khi gid tri 1a 0,5.
Giam thai mé tan theo AMS.IC [3] khi sinh hoc thu hdi dugc ding trong dun nau, thap
sdng g6ép phan giam thai nhién liéu héa thach (gdm than d4, LPG) va dién niang (néu com, thip

sang). Khi sit dung biogas thay nhién liéu héa thach, R: gidm thai quy ra CO,, trong mQt nam
theo cong thirc

R=MxC (13)
M la lugng nhién liu ti€u thy, tJ/ndm. C la h¢ $6 déng phat thai, tCO,./tJ tinh theo cdng thirc
C=0xP (14)

trong d6, O la h¢ s6 phat thai cacbon, tC/tJ. P 1a h¢ s6 chuyén ddi, tCO,/tC. Khi sir dung KSH
thay thé dién nang, giam thai khi thay thé dién nang tinh trong mét nam bang luong dién duoc
thay thé trong ndm d6 (kWh) nhan véi h¢ s6 dong phat thai cua mang ludi (tCO,/kWh).

3. KET QUA NGHIEN CU'U VA THAO LUAN
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3.1. Két qua diéu tra, phén tich

Theo két qua diéu tra, nim 2009 va 2010, tong dan lgn cua huyén Yén Lac niam 2010 la
58806 con lgn, quy md chian nudi trung binh ciia xa Nguyét Dirc 12 45 con lon/hd, khéi luong
lon trung binh 1a 55 kg [4, 5], khi lugng thirc 4n trung binh khao sat 1a 2,5 kg/con lon/ngay.
Tinh theo (2) thi VS ham lugng chit ran dé bay hoi c6 gia tri 1a 0,325 kg/con/ngay [6]. Thé tich
khi sinh hoc trung binh mét ngay cua ho gia dinh 1a 6,67 m’, ti 1¢ mé tan trong khi sinh hoc 1a
69,5 % thi kha ndng sinh khi mé tan 14 0,315 m’ CHy/kgVS [5].

Bang 1. Két qua tinh kha nang sinh khi métan CHy/kgVs$

Ki hiéu mau Thé tich KSH Tilé¢ mé tan | Kha nang sinh khi cia mé tan
(m’/ngay) (%) (m’CH,/kgVS)
M1 6,5 69 0,299
M2 6,7 69 0,326
M3 6,9 69 0,319
Trung binh 6,67 £0,088 69 0,315 £ 0,008

Khi tinh theo cong thirc (2) thiy lugng chit rén dé bay hoi VS, gié tri Bo, theo khao sat
cua dy an 1a cao hon so véi gid tri mac dinh cia IPCC tinh dbi v6i khu vuc Chau A nam 2006
(VS va Bo 1a 0,3 kg/con/ngay va 0,29 m’CHy/kgVS$ [7]). Do quy céch chin nudi, ché d¢ dinh
dudng tai cic nudc Chau A dic biét 1a Viét Nam thay doi dang ké, tir chan nudi nho 1¢ sang chan
nudi quy md 16n hon, ké ca quy md cong nghiép nén trong lugng va quy mé dan da ting I1én kéo
theo VS, Bo gié tri tang.

Bang 2. Két qua khao sét so bd vé sir dung nhién lidu ho gia dinh

Nhu ciu ning hrong khi khong cé hoat dong du an

Muc dich TS NC LR PT T K
Thoi gian,gio/ngay 12 0,9 0,3 0,4 1,6 1,5
Ning lugng, m’/ngay 1,8 0,27 0,09 0,12 0,48 0,45

Tilé Ning luong 56,1 8.4 2.8 3,7 15,0 14
Ti 1& Nang lugng 64,5 21,5 14,0
Nhu céu ning hrong khi c6 hoat dong dw 4an

Thay dién ning Thay LPG g‘g fh(;g

Ti 1¢ thay thé, % 64,5 21,5 4,62

Trong d6: TS: thép sang. NC: nau com. LR: lugc rau. PT: pha tra. T: tam; K: khéc. Den sir
dung 0,10 - 0,15 m’ KSH/gio [9]. Cong suat mot ngon lira ctia bép ga 1a 0,15 m’KSH/gio [9].
Két qua khao sit cho thiy 64,5 % lugng khi sinh hoc dugc st dung thay thé dién nang, 21,5 %
luong khi sinh hoc thay thé sir dung LPG va 4,62 % lugng khi sinh hoc hang ngay thay cho sir
dung than d4. Két qua vé xir If nudc thai qua hé biogas cai tién trinh bay trong bang 3.
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Bang 3. Két qua xr Ii nude thai qua hé biogas cai tién

COD (mg/l) diu vao M1 M2 M3 M4 TB
Bé bioga 9010,5 | 45802 | 32014 | 11450 | 7060,5
Bé ki khi UASB tang cuong | 3603,8 | 1832.4 | 12799 | 45802 | 2824,1
Bé loc sinh hoc, thity sinh 901,3 | 457.8 | 320,3 | 1144,9 | 706,1
Diu vao ao sinh hoc 6n dinh | 5404 | 2743 | 1924 | 6874 | 4236
Diu ra ao sinh hoc 6n dinh 39,3 256 | 17,8 52,9 33,9

Két qué cho thiy, COD cua nudc thai gidm di ddng ké qua cdc bac xi If, bé biogas xir If
dugc 60 % luong COD dau vao, bé biogas va beé ki khi tang cuong xtr If duge 90 % luong COD
dau vao. B¢ lgc sinh hoc thuy sinh xt 1i dugc 94 % lugng COD.

3.2. Két qua tinh giam thai khi nha kinh

Ap dung AMS 1IID, tinh phit thai nén, phét thai dy 4n va gidm phét thai khi mé tan ciia mo
hinh trong m6t ndm lan Iuot 1a 16,537 tCO, (21 tCO,. = 1 tCHy); 2,362 tCO,. va 14,175 tCO,.
Tinh trung binh mét con lon trong mot nam gidm phat thai khi mé tan 1a 0,315 tCOy,

Theo phuong phiap AMS.IIH xir Ii dich thai, phét thai nén, phat thai dw 4n va giam phat
thai khi xtr If dich thai biogas ciia m6 hinh 1a 4,646 tCO,. + 4,997 tCOy,, 0,960 tCO, + 0,992
tCOy, giam phat thai ciia h¢ 3,687 tCO,, + 4,005 tCO,.. Vi xur Ii dich thai, mot con lgn trong
modt ndm gép phan giam phat thai 12 tir 0,082 + 0,089 tCO,./con/ndm.

Két qua tinh ning luong diing biogas thay nhién liéu héa thach, dién ning bang 4, bang 5.

Bang 4. Nang lugng diing biogas thay cdc ngudn nhién liéu hod thach cho mot ho

NL tha itu qua bé ’
Gidtri | Sirdung 14y | Hitu qui bép Téng NL
NL ing 1 % the dun hay thé (T
Nang lugng o (TJ/nim) (%) thay the (TJ)
Than d4 4,62 0,688 x 10~ 22718 3,127 x 107
Cui, phé thai 9,38 1,397 x 10™ N/A
) 14,890 x 107 TJ 3 o8] 3
Dién 64,50 9,604 x 10 70 13,720 x 10
LPG 21,50 3,201 x 107 60! 5,336 x 10~
Téng 100% 14,890 x 10 22,182 x 107

Bdang 5. Giam phét thai mé tan khi dung biogas thay nhién liéu héa thach

NL M 0O | P | c=0*P R
Thandd |3,127x 107 | 26,8 | 3.67 | 98,356 | 0,308
LPG 5,336 x 107 17,2 | 3,67 | 63,124 | 0,337
Téng 0,644
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Bdang 6. Giam thai mé tan khi dung khi biogas thay dién nang

Thong s6 Pon vi S6 liéu
_ . TI/n 13,720 x 10
Dién thay thé
kWh/nim 3811
He¢ s6 dong phat thai ludi dién KgCO,./kWh 0,68 1"
Phit thai nén tCO,/nam 2,591

Véi 1 KWh/TT =277 777 [10].

Bdang 7. Giam thai mé tan dung khi biogas thay nhién li¢u héa thach va dién nang va xu 1 dich thai

N i s . foia Tinh cho huyén
Thong so giam phat thai Pon vi Dt liéu tinh Yén Lac (tCO,)
Gidm phat thai thay nhién li€u ho4 thach (A) tCO, /nim 0,644
Giam phat thai thay thé dién ning (B) tCOy/ndm 2,591
Giam phat thai (A) + (B) tCO,/ndm 3,235
1. Trung binh giam phat théi thay n.liéu hoa < 4234
thach va dién trén du lon AMS IC (€O, /ndm 0,072
2. Trung binh giam phat thai xt Ii dich thai <
trén du lon theo AMS TITH (€O, /ndm 0,089 5233.7
3. Gidm phét thai m6 hinh quén 1f phan:
biogas +xu If dich thai, dung biogas thay tCO, /nam 0,476 27991
nhién liéu hoa thach

Két qua trong mot nam tinh trén mot dau lon, giam thai khi nha kinh khi ding biogas thay
dién nang va nhién li€u hod thach 1a 0,072 tCOy/nam.

Giam phat thii mé-tan cia huyén Yén Lac khi thay doi phuong Gidm phat thi trong xi If nudc thai
thirc quén 1i phéan
35000
30000.000 30000 1
25000.000 N, 25000 - .
@ 20000.000 0 PT nén/huyén/nam 1 20000 0 PT nén/huyén/nam
3 ]
g 15000000 BPFTduanhuyénnam g [ PT dy &nhuyéninam
-~ 10000.000 B GPT/huyén/nam = o000 | 0 GPThuyén/nam
5000.000
0.000 5000
0
IR RN
S S S S 2007 2008 2009 2010 2011 2012 2015 2020
Théi gian Thoi gian
Hinh 1. Giam phét thai mé tan huyén Yén Lac khi Hinh 2. GPT mé tan khi xtr If nuéc thai

thay phuong thuc quéan 1i phan
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GPT khimétan clia huyén Yen Lac qua haikich ba IR TR N
e Gl Wi T quateonten Tiém ning kinh té thu dwgc tir GPT COze
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Hinh 3. Hi€u qué giam thai métan huyén Yén Lac Hinh 4. Tiém nang kinh té tir giam thai CO,, v6i
gia tri tinh 1tCO,. = 12US § (1/2011)

4. KET LUAN

V61 quy mo chén nudi trung binh trén 45 con/hg, lugng thirc an trung binh 2,5 kg/con/ngay.
Ham luong chat ran dé bay hoi VS dat 0,325 kgVS/con/ngay. Lugng khi sinh hoc do tai nong ho
biogas cai tién 12 6,67 m*/ngay. Trong d6 64,5 % lugng khi sinh hoc sir dung thay thé dién ning,
21,5 % lugng khi sinh hoc thay thé sir dung LPG va 4,62 % lugng khi sinh hoc hang ngay thay
cho st dung than da.

Theo phuong phdp AMS.IIID thu gom xi i chit thai chin nudi bang him biogas thong
dung thi hi€u qua giam thai dat dén 0,315 tCO,./con/nam. Sir dung triét dé biogas thu nhan thay
nhién liéu héa thach, dién ning gép phan giam 0,072 tCO,/con/nim. M6 hinh biogas thong
thuong thu khi sir dung thay dién ning va nhién liéu héa thach gép phan giam phét thai dén
0,387 tCO,/con/nam. Van dung phuong phiap AMS.IIIH, gidm phat thai khi x& 1f dich thai gop
phin giam thém 0,082 + 0,089 tCO,/con/ndm dua lai hiéu qua giam phat thai ciia mo hinh dén
0,469 dén 0,476 tCO,./con/nim. M6 hinh biogas cai tién tang xir I dich thai tan thu khi biogas
g6p phan cai thién moi truong, hiéu qua giam phat thai khi nha kinh hon mé hinh truyén thong.
Véi tong lon trén 58806 con, tiém ning giam phat thai khi mé tan cia Yén Lac mot nam la
27991tCOs,e, loi nhudn dang Kké tir du an co ché phat trién sach.

Loi cim on. Két qua bai bdo sir dung ngudn kinh phi tir dy 4n Khoa hoc Cong nghé vé bao vé moi
truong cua Vién Khoa hoc va Coéng nghé¢ VN “Nghién ciru xir 1i ngudn thai hiru co cao bang mo6 hinh
biogas cai tién va ing dung quy tin dung carbon trong bao vé mdi trudng”. Cam on sy hop tic va gitp d&
ctia Trung tAm bao vé mdi truong tinh Vinh Phiic, Uy ban nhan dan huyén Yén Lac, Uy ban nhén dan xa
Nguyét DPtic dic biét nguoi dan Nguyét Pic da hd trg, tao diéu kién trong qud trinh thyc hién dy an.

TAI LIEU THAM KHAO
1. http://cdm.unfccc.int/methodologies/DB/APIHMNNKLNBUSMY8DK7TRQIXQJIGLT/
view.html
2. http://cdm.unfccc.int/methodologies/DB/4ANDOOPCGC7WXR3LOLOJTS6SVZPANSU/vie
w.html
3. http://cdm.unfccc.int/methodologies/DB/H2PMYUBPEOH 1 DP9SOWB470NSEKU 1 NP/vi
ew.html
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SUMMARY

GREEN HOUSE GAS EMISSION REDUCTION IN MANURE MANAGEMENT
AND BIOGAS SLURY TREATMENT

Application of AMS IIID (methane recovery in the manure management systems),
AMS.IIH (methane recovery in the wastewater treatment) and AMS.IC (use biogas instead of
electricity and fossil fuel) by International Panel of Climate Change, combined with analysis
data, we calculated baseline emission, project emission and methane emission reduction in pig
manure treatment for one household of 45 pigs and for Yen Lac district with 58806pigs.
According to the survey in Yen Lac district, Yen Lac district discharge 104.8 ton of pig manure
per day or 6288m’CH,/day in 2009. Changing manure management method, manure treated in
the biogas that contributes to reduce 0.315tCO,./pig/year. And then, carbon emission reduction
is from 0.082 to 0.089tCO,. within biogas recovery and intensive anaerobic treatment.
Alternative use of recovery biogas from the biogas and UASB contributes to reduce
0.072tCO,/pig/year. Total of methane emission reduction for the whole advanced biogas model
is from 0.469 to 0.476tCO,./pig/year. It shows that, slurry treatment stage from advanced biogas
model can reduce significantly green house gas of 5233.7tCO,, per district, and the advanced
model is more effective than the tranditional one. Especially, methane emission reduction
potential for Yen lac district is 27991tCO,. which is the big potential for clean development
mechanism projects

Keywords: AMS 1IID, AMS IIIH, AMS IC, IPCC
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