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NGHIEN CUU SU DUNG BIOGAS THU PUQC TU XU LY CHAT THAI CHAN
NUOI PE SAN XUAT PIEN VA PANH GIA HIEU QUA KINH TE, MOI TRUONG
A STUDY OF USING BIOGAS PRODUCED FROM WASTE TREATMENT IN RANCHES
TO GENERATE ELECTRICITY AND EVALUATING ITS ECONOMIC
AND ENVIRONMENTAL EFFICIENCY
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Toém tét - Bai bao nghién clvu tinh toan, l1ap dat hé thdng thu hoi
khi biogas san xuét tir chat thai cGa trang trai chdn nudi dé& chay
may phat dién. Ddng thdi so sanh cac két qué do dac thuc té voi
céc tinh toan thiét ké hdm biogas. Thuc nghiém cho thay hiéu
qua ham biogas trang trai Hoa Phu dat khoang 68% so véi diéu
kién t&i wu. HAm tao ra khoang 607 m¥ngay, néu st dung dé&
phat dién trung binh co thé tao ra lwgng dién 653.2 kWh/ngay. So
v&i viéc xa bd biogas nhu truwdc day cé thé tiét kiem khodng 24
trleu/thang (chi phi dién 40-50 trleu/thang) Hiéu qua xt ly nwde
thai cda trang trai kha tét. Chat lwong nwéc thai déu dat hodc xap
Xi tiéu chuan nwéc thai céng nghiép Viét Nam. Ngoai ra viéc tan
dung biogas d& phat dién theo tinh toan c6 th& gidam bét lwong
phat thai CO, vao khéng khi khodng 192.4 tAn/ndm. Viéc ban
chirng chi phat thai cling sé mang lai lgi nhuan cho trang trai.

T khéa - Biogas; nwéc thai; x&r ly nwoc thai; trang trai chan
nudi; may phat dién; méi trvong; kinh té

1. Dit véan dé

Viét Nam la mot nude co nén nong nghiép dang phat
trién manh. Trong nhirg ndm gan day, nganh chan nudi
gia slc, gia cAm dang chuyén dich co cdu tir chin nuéi
nho 1¢ sang chan nudi trang trai, vi vay lugng chat thai tao
ra tr cdc trang trai ngdy cang nhiéu, ddy 1a mot ngudn 6
nhiém méi truong rt 16n néu khong duge xur 1y.

Hién nay, trén thé giéi da c6 nhiéu nghién ctru tmg dung
dé xir 1y chat thai chan nuéi. Viée xir 1y chat thai chan nubi
trong cac ham Biogas dang dugc nghién ctru va tmg dung
rong rai trén thé gioi. Pay 1a m6 hinh mang lai loi ich kép,
vira xur Iy méi truong do ngudn chat thai chan nuoi, vira dap
img duoc nhu cau nang luong can thiét, dong thoi tao ra
ngudn phan sach dé trdng trot va lam thirc in cho ca.

Trén co s& nghién ctu cac phuong phap san xuét
biogas, khao sat thyc té tai cc trang trai chin nudi heo c6
sir dung ham biogas, danh gia hiéu qua cua ham biogas va
can cir vao diéu kién cu thé trén thuc té, bai bao dé xuit
chc giai phap san xudt biogas phu hop tir cac chat phé thai
ctia cac don vi chin nudi gia suc, gia cim va tng dung
cong nghé nay vao mot don vi chin nudi thyc té 1a trang
trai chin nudi heo Hoa Phi, Hoa Vang, TP Pa Nang [1].

2. N§i dung nghién ciru

2.1 Pia diém, doi twong khdo sdt va npi dung nghién ciru
Dia diém: Nghién ctru duge thuc hién ¢ trang trai chin

nudi heo Hoa Phu dugc xay dung & xa Hoa phtl, huyén Hoa

Vang, thanh pho Pa Nang. Pay la vung dat doi kho can, kho

dau tu trong trot, hi€u xuat canh tac rat thap, cach xa cac khu

Abstract - The article studies,calculates and installs a system to
recover biogas produced from waste in ranches to generate
electricity. It also compares actual measurements with design
calculation of biogas cellar. The survey shows that the effectiveness
of biogas cellar of Hoa Phu ranch is approximately 68% compared
with optimal conditions. The cellar creates about 607 m®/day, which
can generate 653.2 kWh/day if used for power generation on
average. Compared with exhausted biogas, this can save about 24
milion VND/month (electricity costs about 40-50 million
VND/month). The effectiveness of wastewater treatment of the
ranch is quite good. The quality of waste water complies or almost
complies with the standards of industrial waste water of Vietham. In
addition, the utilization of biogas for power generation as calculated
can reduce CO, emissions by 192.4 tons each year. The sale of
emission credits will also bring more profit for the ranch.
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dan cu, pht hop mé hinh chin nuéi két hop trong rimg.

Poi tiong khao sat: Ham biogas xdy gach, bé mit hélm
duoc pht nhya HDPE day 1,5 mm, ngdc thai sau khi qua ham
biogas dugc dua qua hé thong cac ho sinh hoc trude khi thai
vao méi truong. Kich thude ham biogas 1an luot 1 2500m® va
1750m? [2]. Ta can tinh toan, danh gia cic ndi dung sau:

Xac dinh lugng chit thai dua xubng ham biogas. Phan tich
thanh phan nude thai trude va sau khi xir Iy bang ham biogas.

Tinh lugng khi biogas sdn xuét va 11;0ng dién dugc tao
ra tir khi biogas. Danh gia hiéu qua ham biogas vé hi¢u
qua san xuat biogas va hi¢u qua xtr ly moi truong.

Xac dinh lugng dién niang san )guét trung binh theo
ngay thong qua may phat dién chay bang khi biogas.

Tinh toan hiéu qua kinh té va méi truong.

2.2 Chit théi chin nuéi

So6 luwgng heo: Theo khao sat, lugng heo thit khu C:
4500 con, khu D: 2500 con.

Nguon phat sinh chdt thai: Lugng phan thai heo thit
c6 trong lugng nhu trai Hoa Phu la 2kg/con/ngay, dém.
Khu C va D nu6i tong cong 7000 lgn thit. Lugng phan
thai ra binh quan moi ngay cua khu C va D khoang
14.000 kg chat thai/ngay. Udc tinh luvgng biogas sinh ra &
khu C, D 1én t&i 560 - 840 m’/ngay.

Bing 1. Luong biogas woc tinh thu dwoc

TT Khu vuc Luong Luong khi thu duoc
trang trai Heo (m? /ngay dém)
1 Khu C 4500 360-540




196

Phan Qui Tra, Dao Xuan Han

| 2 | KmD 2500 200-300
Quy trinh xu ly bang ham biogas:
Chuong tral 8é
chan nuéi heo —o COLRN: a Iawgtg — 18 yém khi
ve e
sinh chudng trai) = Biogas

,,,,, v 88 loc bang
phan con lai  fe— SO
thai ra ngoai o

He théng Cac
hd sinh hee

Bln sinh hoc

St dung lam phan bon
cha cav

Hinh 1. Quy trinh xit Iy chat thai bang ham biogas

Luwong nueée thai xir Iy: Theo sb liéu do trén dong hd
nudc, lugng nude trung binh cap cho heo uong va dé vé sinh

chudng trai tai 1a khu C: 120 m*/ngay, khu D: 70 m*/ngay.
Théng s6 ki thudt ciia cdc bé xir 1y khu C va D:

Bing 2. Théng s6 ki thudt ciia cac bé xit Iy trai Hoa Phii

o Dung tich Ghi cha
Stt Tenll;e ™ "KhuC | KhuD
(m?) (m?)
1 | H6lang cat 1,5 1,5 X4y bang gach thé

2 | Hambiogas | 2500 1750 | Xay bang d4. Day bé tong

3 . Dao dit phi nylon dugi
3 HO tily nghi 500 300 day va xung quanh hd

o Dao dit phi nylon Xung
4 | HO hiéu khi 2000 5000 quanh thanh va ddy bé.

Trong rau muong va béo

- - - E

Bueimg dén gas

}

-« Tiii rrid gas

Van an todn
L8 thodt gas

Bdu vio Bdu ra

Phan va nude ( 70% - §0% )

Hinh 2. Ham biogas trang trai Hoa Phii TP. Pd Ning

Nude thdi

Tii chida phdn

H& chuta nude thii ra

Ca tring

Hinh 3. So dé nguyén Iy ham biogas phii bat trai Hoa Phi

3. Két qua nghién ciru
3.1 Pdnh gid vé ky thudt, kinh té

Luong khi tao ra tir qué trinh xir Iy ham biogas thuc té

Bé chira sau Xay bang gach t6 xi tai trang trai thé hién qua Bang 5.
5 khi qua céac 256 35 mang ¢ trén cao (trén ; . R . R
hd sinh hoc adi) Bdng 5. Biogas tao ra tir Ham biogas khu C 2500m
s B loc 35 6 Xay bé b 2 16p vat licu Tt Chi tiéu Ponvi | Kétqua
Y loc 1a cat va soi 1 Nhiét do oC 28
Cdu tao ham biogas: 2 | P6am % 82,5
Bing 3. Théng s ky thudt ham biogas khu C 3 lslgmlbui(.:)r;s phan dua xuong kg/ngay 9000
Tén goi Théng s6 him i z i z
~ 4 SO luong nude thdi dua xuong /g 120
Chiéu ngang 14,5m ham biogas gay
Chicu dai 38m 5 | Thé tich hdm m’ 2500
Chiéu cao 4,6 m Luong khi gas tao ra sau 24h m’ 360
Ao ’ 7 3 By
Th? tich chira nuée 1500 m3 Bdng 6. Biogas tao ra tir Ham biogas khu D 1750m’
Thé tich chu 1034 z
Tf ‘fhft,“; ffs = e — Tt Chi tieu Ponvi | Kétqua
LOng . {c bi alrln " Aua a 120 Og:) /nga L | Nhi¢tdo e 28
Luqng ng?rc b‘mh qu':m nap V:’:IO 900.0 " n‘gay > [ Poam % 82,5
\rong phdn binh quan na}) vao . gneay 3 S luwgng phan dua xuéng ham Ke/nea 5000
Bing 4. Thong so ky thudt ham biogas khu D biogas gngay
\ Tén goi Théng s6 him i 4 Ef) lugng nuée thai dua xudng m/ngay 70
Chiéu ngang 28,5m 4m biogas
Chidu dai 135 m 5 | Theé tich ham m? 1750
Chidu cao 4 6’ m Luong khi gas tao ra sau 24h m? 2475
Thé tich chira nudc 1050 m? Luong biogas mot phan rat nho sir dung dé dun néu,
Thé tich chra gas 719.8 m® phan 16n dugc dung dé chay may phat dién. Hién tai,
Téng thé tich him chira 1769 m tr?ré% tg} gang chay 2 may phat dién c6 cong suat 60 kVA
Luong nuée binh quan nap vao 70.000 I/ngay va ) ’ .. .
Luong phén binh quan nap vao 5000 kg/ngy May 60kVA chay cho khu D, moi ngay chay khoang
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5-6h, mdi gid chay hét khoang 45m’. Vay luong tiéu thu
moi ngay tai khu D 1a khodng 225 m® - 270 m®, trung binh
khoang 247,5m?

May 80kVA chay cho khu C, mdi ngay chay khoang
5,5-6,5h, moi gid chay khoing 60m® biogas. Lugng
biogas tiéu thu khoang 330m>- 390m?, trung binh 360m?.

Télng luong biogas cua khu C va khu D khoang 607,5
m? moi ngay. Nhu vay luong biogas sinh ra tinh theo thé
tich ham 1a 0,14 1it gas/ lit ham.

Thanh phan biogas thuec té:

Thanh phan biogas chu yéu 1a 2 loai khi CHy va CO»,
ngoai ra con mot so loai khi khac nhu HgS,NHy.. Chung
t6i da su dung may do khi GFM 435 d€ xdc dinh thanh
phan biosgas. May do dat tai vi tri trude khi vao may phat
dién, sau khi da qua céc thiét bi loc. K€t qua phan tich
thanh phan biogas tai trang trai nhu Hinh 4.

bidu d6 bidu dién thanh phin biogastraiheo hoa phi

2.70%

HCH4
uCO2
Khikhdc

Hinh 4. Biéu d6 thanh phan Biogas trai heo Hoa Phil

Bing 7. Chuyén hod biogas thanh dién ndng

Stt Chi tiéu Ponvi | Két qua
1 Luong khi biogas sinh ra (m¥/ngay) | 607,5
(m3 /ngéy) gay >
Luong khi biogas tao ra 1 kw 3
2 dién (m’) (m®) 0,93
Sb kw dién tao ra mdi ngay
3 (kWh) (kWh) 653,2

Hinh 5. Bong co 60 kVA tai trang trai Hoa Phu
3.2 Pdnh gid vé xir Iy méi truong

Théng s6 nwde thai trude khi xir Iy bang ham biogas:
Mau nudc thai lay trude khi duge dua vao ham biogas
khu C. Két qua phan tich do Trung tdm Coéng ngh¢ sinh
hoc va Ung dung khoa hoc cong nghé Pa Nang thuc hién.

Bing 9. Két qua phdn tich nude thai triede xir Iy

Ty 1& CH, kha cao so v6i mot s trang trai tuong tu, Chi tiéu Pon vi Két qua QCVN24:200
tuy nhién van thap hon so véi trai heo Nhon Son, Tp. Ba 9/BTNMT
Niéng (dat t6i 70,7%). PH - 7,0 55-9

Pdnh gid hiéu sudt thue té ciia ham biogas: 188 (mg/l) 310 100

Theo 1y thuyét, Im® nguyén liéu (phan va nudc thai) MAU - 620 -
trong bé biogas c6 thé sinh ra khoang 0,45m* khi biogas BOD (mg/l) 1820 50
mdt ngdy [2, 3]. Tong lugng chat thai trong 2 ham biogas CoD (mg/1) 3000 100
la 2550m?, theo 1y thuyét lugng biogas sinh ra 1147m3 CU (mg/1) KPH 2
moi ngay. Thuc t&, modi ngay thu dugc khoang 607,5m? PB (mg/1) 0,007 0,5
bi’(?ga}s. NhlA’I' vay hiéu qua sinh gas chi dat khoang 53% so 7N (mg/l) 0,028 3
véi ly thuyet. ) ) , CD (mg/l) KPH 0,01

Hiéu su?t sinh k.hAi toi uu‘df)i V(:)fi chat tPéi cvﬁla lon theo P (tong) (mg/l) 75 6
pIAnrorng phap(nap}wp tuc la 63 113t/kg chflt tlga1 [3]. Nhu N (tong) (mg/l) 233 30
vay lugng chat thai sinh ra: 882m-°. Do d6, ham dat dugc

. e NSRRI PR s2 (mg/l) 4275 0,5
68,9% so voi ly thuyet. Vi vy, ta can ¢ thém mot sO giai
phép dé nang cao hiéu suat sinh biogas. NH; (mg/1) 8,9 10
Bing 8. Hiéu sudt ham biogas trai Hoa Phii COLIFORM MPN/100ml 85 5000
- . A R R ECOLI MPN/100ml 4 -
Ve Ly Trai hoa |Hiéu suat thuc té
Tt Chi tiéu £ , £ 1 A . z i . Lo A .
thuyet | phu thyc té | so voi ly thuyet Théng so nudc thdi sau quad trinh xir Iy ham biogas:
Ga:s s1n,h ra thef) 607.5/1400 . Bing 10. Két qua phén tich cdc thong 56
1| the thh, (l,lt 63 =393 68,9% nuoc thai sau xur ly bang ham biogas
gas/kg chat thai) ’
Gas sinh ra Chi tiéu Pon vi Két qua QC/]‘;’?;;;IZT"”
2 theo th,é tich (lit 0.45 607.5/2550 539
gas/chat  thai | =0,22 ° PH - 6,9 359
luu trong ham) TSS (mg/l) 12 100

Lugng dién nang sinh ra: MAU ‘ 8 -

Lugngbiogas dé tao ra 1 kWh dién trung binh la BOD (mg/l) 88 50
0,93m’ va gép phan giam 1kg CO> thdi vao khi quyén [4]. COD (mg/1) 132 100
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CuU (mg/1) 0,12 2
PB (mg/) 0,023 0,5
ZN (mg/1) 0,13 3
CD (mg/1) KPH 0,01
P(téng ) (mg/1) 1,63 6
N( téng) (mg/l) 42,6 30
S2 (mg/1) 0,937 0,5
NH3 (mg/1) 0,45 10
COLIFORM | MPN/100ml | 93000 5000
ECOLI MPN/100m] 7 -
Ghi chu:

- KPH : khong phat hién;

- QCVN 24:2009/BTNMT: quy chuén qudc gia vé
nudc thai;

- Thoi tiét e 14y mau: trdi ning nong.

e s L

Hinh 6. Mdu nuéc thdi trudc va sau khi qua ham Biogas

3500 3500
3000 A
2500 -

3000
2500
2000 2000 -

1500 | - mSeriesl | 1500 - - mSeriesl

1000 - 1000 -
500 500 -
— 0

CODd&uvao CODdaura

0 —

CODdaura

CODdauvao

Hinh 7. Biéu do so sanh chi sé BOD va COD mau nudc thdi
trudc va sau khi qua ham Biogas

Két qua phan tich trude khi xir 1y cho thiy hau hét cac
chi tiéu quan trong déu khong dat tiéu chuan cho phép dé
thai ra moéi truong nhu: TSS vuot 3,1 lén; ham luong
COD vuot 30 lan; BOD vuot 36,4 1an; N vuot 14,43 lan;
Sunfua vuot 8,55 lan. Ngudn nudc thai ndy can duoc xir
1y trude khi thoat vao ngudn tiép nhan.

Két qua sau khi xir 1y bang him Biogas cho thiy: Hiéu qua
Xir Iy mdi truong clia him biogas trai heo Hoa Phii khé tot.

Két qua sau khi qua hdm biogas mot s chi tiéu da dap ung
dugc chi tiéu nude thai cong nghiép theo tiéu chuin Viét Nam,
nhu PH,TSS, ham luong cac kim loai nhu Cu,Pb,Zn,Cd,NHs.
Van con mot s6 chi tiéu chua dat tiéu chudn moi trudng nhu
BOD:;s, vuot 1,76 lan, COD vuot 1,32 lan, N vuot 1,42 lan...
Mic du mét sd chi tiéu chua dat, nhung chét lugng da dugc
cai thién rat nhiéu, luong nudc thai nay s& tiép tuc duoc dua
qua h¢ théng hd sinh hoc, ho tity nghi...

4. Két Luén
4.1 Hi¢u qud kinh té

Tong thé tich 2 him biogas la 4250m’, c6 thi ni 1ong
duodi day, xay bang bé tong lat gach, gia thanh dau tu
1,2 triéu/m?, chi phi xay dung khoang 5,1 ty dong.

May phat dién 60kVA: 175.000.000 VND, 80kVA:
205.000.000 VND. Tong muc dau tu gan 5,4 ty VND. Khi
chay bang dau (}iesel, 2 may p~hét dién 60 va 80 tiéu thu
khoang 42 lit dau/h [1, 4]. Moi ngay, mdy 60kVA chay
5,5h va 80kVA, chay 6h, lugng dau tiéu thu khoang 243 lit.

Véi gia dau diesel 21.400 VND/L. Néu dong co chay
25 ngay moi thang thi trang trai co thé tiét kiém duoc
khoang 5,2 tri€u dong tién nhién liéu mdi ngay, trong ing
130 triéu ddng mdi thang. Nhu vay, trang trai s€ thu hoi
von dau tu toan bo hé thong sau khoang 3,5 nam.

4.2 Hiéu qud méi trwong

Ché}t luong nude thai sau khi qua ham biogas da cai
thién rat nhi€u, hau hét déu dat cac chi tiéu.

Ngoai ra, viéc sir dung biogas dé chay may phat dién
cing gop phan lam giam lwong phat thai CO,. Theo ly
thuyét thi dot chay 1 lit dau phat thai 2,64 kg CO,. Nhu
vy, voi hai mdy phat cua trang trai thi s& giam dugc 192
tan CO, mdi nam.

V6i nhiing két qua tinh toan va thyc nghiém xu Iy
nuée thai bang him biogas, ddng thoi tan dung chay may
phat dién tai trang trai Hoa Phi da dem lai két qua t6t ca
vé mit kinh té, ky thuat 1an moi truong.
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