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PANH GIA HIEU QUA XU LY NUOC THAI CHAN NUOI LON BANG HAM
BIOGAS QUY MO HOQ GIA PINH O THUA THIEN HUE
Nguyén Thi Hong, Pham Khdc Liéu
Truong Pai hoc Khoa hoc, Pai hoc Hué

Tom tit. Bai béo trinh bay két qua danh gia hidu qua xu ly nudc thai chin nudi lon
cua ham biogas quy md ho gia dinh tai Thira Thién Hué. Sé liéu phan tich mau
nudce thai dau vao va dau ra & 9 ham biogas cho thy, viéc sir dung him biogas dé
xtr ly nuéc thai chin nudi lon da 1am giam dang ké ndng do cac chat & nhidm.
Trung binh, COD giam 84,7%, BODs giam 76,3%, SS giam 86,1%, VSS giam
85,4%, TKN giam 11,8%, T-P giam 7,0% va Fecal coliform giam 51,2%. Tuy
nhién, ndng do c4c chit & nhidm trong nuéc thai dau ra van con kha cao, vuot tiéu
chuin cho phép (QCVN 24:2009/BTNMT, cot B, TCN 678 - 2006). Bic biét dang
quan tdm 1a ndng d6 cac chét dinh dudng & cadc mau nay rat cao, tiém 4n nguy co
gy pha dudng khi xa thai vao cac vuc nuéc mat.

Tir khoa: him biogas, nuéc thai, chin nuéi lon, Thira Thién Hué.

1. Mé dau

Qua trinh phan hay sinh hoc ky khi dugc xem 1a giai phap thich hop dé xu ly
chat thai c6 ndng d6 chat hitu co va chit ran cao nhu nuéc thai chin nuéi lon. San xuat
khi sinh hoc (biogas) tir chat thai I giai phép tao ra loi ich kép: giam thiéu 6 nhiém va
bién chat thai thanh ngudn ning lwong sach hitu ich.

Hién nay, cac du an khi sinh hoc duoc trién khai trén khap ca nuéc, nho vao cac
chuwong trinh quéc gia, su hd tro caa cac té chic qudc té,... Riéng ¢ Thura Thién Hué,
tinh dén ndm 2010, toan tinh c6 trén 2600 ham biogas quy mé ho gia dinh [1]. Trong do6,
giai doan 2009 - 2010 c6 500 ham dugc xay dung, tap trung tai cac huyén nhu Pha
Vang, Huong Thity, Huong Tra, Quang Pién, Phong Pién... [2].

Hiéu qua tich cuc vé mdi truong cua ham biogas nhu d& néi o trén 1a khong thé
phu nhan. Tuy nhién, cac hé thong khi sinh hoc chua phai Ia hé théng xur 1y sau ciing dé
dam bao du diéu kién xa thai an toan vao moi trudng. Chinh vi vay, trén co s& phan tich
chat luong nudc thai dau vao, dau ra cia 9 ham biogas quy mé ho gia dinh ¢ Thira
Thién Hué, bai bao dinh lwong hiéu qua xir ly cac thdng sé méi trudng co ban cia nudc
thai chin nudi lon. Két qua nghién ctu s& 1a co s¢ dé xac dinh cac thdng sé uu tién
trong viéc xir Iy tiép theo nudc thai dau ra caa ham biogas.
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2. Poi twong va phwong phap nghién ciu
2.1. Péi twong nghién ciu

Dbi twong nghién ctru 13 nudc thai chin nuéi lon dau vao va dau ra cua 9 ham
biogas ¢ thanh phd Hué, huyén Phi Vang va thi x3 Huong Thuy. Dia chi cac him biogas
nghién ctiru dugc Mo ta ¢ Bang 1.

Bang 1. Dja chi cac ham biogas nghién ciru.

KAy Dia chi So lu’g’rlg Thi tich
hi¢u ’ lon nudi ham
vy Ho ba Nguyén Thi Loan - T6 4, khu vire 1, phuong 12 6,5
Thuy Phuong, TX Huong Thuay

Ty Ho 6ng L& Hiru Pinh - T6 9, khu vuc 2, phuong 13 4,0
Thuy Phuong, TX Huong Thuay

vp  HO 6ng Nguyén Vin Tuin - T 2, khu vuc 4, phuong 12 6,0
Thuy Duong, TX Huong Thuy
Ho ba Bui Thi Vang - T6 2, khu vuc 1, phuong Phi 10 7,0

YP . . PR
Hiép, thanh pho Hué

np  HO 6ng Hoang Mau Tuan - T6 2, khu vuc 1, phuong 10 6,2
Pha Hiép, thanh phé Hué

LV Ho 6ng Truong Van Yén - T6 3, khu vuc 4, phuong 11 7,0
Xuan Phu, thanh phé Hué

7 Ho 6ng Nguydn Nam - T6 3, khu virc 4, phuong 12 4,0
Xuan Phu, thanh phé Hué

pr O 6ng L& Ngoc Mot - T6 3, khu vuc 4, phuong 9 6,0
Xuan Phu, thanh phé Hué

o1 Hoong Lé Van Lanh - T6 7, thon M§ An, x& Pha 13 4,0

Duong, huyén Phu Vang

2.2. Phwong phap nghién cuu
2.2.1. Ldy mau va bdo quan mau nuéc thdi

Cac mau nudc thai da duoc lay trong 3 dot tai 9 him biogas vao cac ngay:
22/6/2011 (dot 1), 24/7/2011 (dot 2) va 05/8/2011 (dot 3). O mdi him biogas lay 2 mau
bao gom 1 miu nudc thai dau vao va 1 mau nudc thai dau ra. Tong sé6 mau la 18
mau/dot. Cac mau nudc thai dugc lay theo TCVN 5999:1995.

Mau nuéc thai dau vao duoc lay tai céng thai caa chudng nudi vao thoi diém doi
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rira chudng (trong cac khoang thoi gian tir 6g00 — 8900 va 16g00 — 17g30). Mau nudc
thai dau ra lay tai céng xa cua ham biogas. Mau duoc chtra trong chai nhwa PET (d6i
v6i phan tich hda ly) va chai thuy tinh vo trung (d6i v&i phén tich vi sinh), duoc bao
quan lanh trong qué trinh van chuyén va luu giit trong ta lanh & phong thi nghiém.

2.2.2. Phwong phdp phdn tich mau

Céac théng sb phan tich bao gom: chét ran lo Ling (SS), chat ran dé bay hoi
(VSS), nhu cau oxi sinh héa (BODs), COD (nhu cau oxi héa hoc), amoni (NH4-N), tong
nito Kjeldahl (TKN), T-P (tong photpho), Fecal coliform. Phuong phap phan tich mau
hau hét tuan theo tiéu chuan cia APHA [3], trir amoni theo phuong phap phenat cai tién
[4]. Phan tich miu duoc tién hanh tai phong thi nghiém khoa Méi truong, trudng Dai
hoc Khoa hoc Hué va Trung tm Y té Dy phong tinh Thira Thién Hué.

3. Két qua va thao luan

3.1. Pdc diém ciia nwéc thai diu vao va dau ra ham biogas

3.1.1. Béc diém nuéc thai dau vao

V& cam quan, nuéc thai chan nudi lon c6 mau den, duc, mdi hdi thdi khé chiu.
Hinh 1 cho thdy mau dic trung cua loai nudc thai ndy trong mot dot lay mau.

Két qua phan tich mot sé théng sb chat lwong nudc thai chin nudi lon tai cac hd
nghién ctru dugc trinh bay ¢ Bang 2.

Bang 2. Ddc diém nudc thai chdan nudi lon tai cac hg nghién ciu

TCN
Théng Khoang QCVN 24:2009/
TT X Pon vi o TB+s 678 - R
SO gia tri 2006 BTNMT (cot B)
1 BODs mg/L 873-1690 1297 +201 300 50
1794 -
+
2 COD mg/L 3871 3022 +597 400 100
1528 -
+ -
3 SS mg/L 4521 2674 £ 712 100
4 VSS mg/L 955 - 2753 1674 + 485 - -
TKN mg/L 421 - 778 608 + 87 150
6 T-P mg/L 131-512 342 +92 20 6
Fecal 4,3x10° - 6
coliform MPN/100mL 110x10° 21,7x10 - -

(Ghi cha: TB la gia tri trung binh (trung binh céng, riéng Fecal coliform la trung binh
nhén); s la dé léch chudn).
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S6 liéu phan tich cho thiy ndng d6 chat hiru co trong nudc thai chin nudi lon rat
I6n. BODs vugt TCN 678-2006 4 lan va vuot 26 lan so véi QCVN 24:2009/BTNMT.
COD vuot TCN 678-2006 8 lan va QCVN 24:2009/BTNMT 30 lan. Két qua nay tuong
duong véi két qua nghién ctu cia Vi Dinh Tén (2008) nhung cao hon két qua nghién
ctru cia Antoine Pouilieute (2010). Ty I¢ BODs/COD 1a 0,43. Theo Lwong Dinh Pham
(2003) v&i ty 1& nhu vay, nuée thai chira chi yéu 1a xenlulozo, hemixenlulozo, protein,
tinh bot chua tan va phai qua budc xur ly ky khi [7].

Hau hét céc théng sb V& chat ran lo lirng, chat dinh dudng, vi sinh déu vuot tiéu
chuan cho phép nhiéu lan. So véi QCVN 24:2009/BTNMT, SS vuot 27 lan, tong
photpho vuot 57 lan, cao hon so véi nghién ciu cua Antoine Pouilieute (2010). Ty s6
VSS/SS xap xi 2/3, ching toé trong nudc thai chin nudi lon, chét rin lo lirng cha yéu c6
ban chat hiru co. Mat do Fecal coliform rat cao va bién dong I6n gitra cac ham khao sét.

Véi dic diém nhu vay, néu nudc thai chin nudi lon khong dugc xir ly s& anh
huwong 1on dén méi truong xung quanh, sic khoe cua con nguoi va gia stc.

3.1.2. Bdc diém nudéc thdi dau ra

V& cam quan, nuéc thai sau him biogas c6 mau den hodc xanh den, it c6 mui hoi
théi. Hinh 1 cho thiy, mau sic cua nudc thai dau ra caa ham biogas. Két qua phan tich
chat Iwong nudéce thai dugc trinh bay ¢ Bang 3.

Béang 3. Ddc diém nuoc thai dau ra cia ham biogas tai khu vic nghién cizu

QCVN
9 TCN  L°
TT Thongsé  Ponvi Khoang TB+s 678 242009
giatri 2006 BTNMT
(cot B)
1 BOD: mg/L 192 - 582 307+90 300 50
2 coD mg/L 264-789  463+127 400 100
3 SS mg/L 188-821  373+123 - 100
4 VSS mg/L 123 - 499 244+96 - )
5  NHs-N mg/L 106 - 421 259+74 5 10
6 TKN mg/L 335 - 712 536+89 -
7 T-p mg/L 122 - 492 318+84 20 6
Fecal  \IPN/10OML  1.5x10°-75x10° 10.6x10° - ;
coliform

(Ghi cha: TB la gia tri trung binh (trung binh céng, riéng Fecal coliform la trung binh
nhén); s la dé léch chudn).
Nhin chung, nuéc thai dau ra cua ham biogas ¢6 ham lugng chat 6 nhiém cao.
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Cac thong sb co ban ctia nudc thai sau ham biogas vuot hodc xap xi vuot tiéu chuan cho
phép nhiéu lan, cu thé nhu sau:

So Vvéi tieu chudn TCN 678 - 2006:
+ Nong do chét hitu co vuot nhe.

+ Nong do chat dinh dudng cao, vuot 52 lan (d6i véi NHs- N) va 16 lan (d6i voi
tong P).

So véi Quy chudn QCVN 24:2009/BTNMT (cét B):

+ Nong do chét hitu co vuot 5 lan (d6i vi BODs) va 6 lan (dbi voi COD):

+ Nong do chit dinh dudng vuot 26 lan (dbi véi NHs - N) va 56 lan (di voi
téng P);

+ Cac thdng s6 khac (SS, VSS, TKN, Fecal coliform) khong duoc quy dinh
trong céc tiéu chuan so sanh nhung c6 ndng d6 khé cao.

Két qua so sanh cho thay, nuéc thai dau ra cia ham biogas khong du tiéu chuan
thai vao méi truong. Vi nong do chat 6 nhiém cao, nudc thai nay s& gop phan lam suy
giam chat lwong méi truong cia ngudn tiép nhan. Trong d6, nguy co gdy phu dudng
ngudn nudce 14 rt I6n. Mat do fecal coliform rat cao (khoang 10’ MPN/100mL) Ia mdi
nguy hiém cho sirc khoe con ngudi va gia suc.

Hinh 1. Mau sdc ciia nuéc thdi dau vao va dau ra ciia ham biogas
3.2. Pdnh gid hiéu qud xit Iy nwéc thdi chin nuéi lon ciia mgt sé ham biogas

Nudc thai chin nudi lon ¢6 nong d6 dam dac chat 6 nhiém, 1a nguyén liéu dau
vao cua cac ham biogas trong pham vi nghién cizu. Nguyén liéu duoc nap hang ngay véi
khdi luong phan khoang 10 — 50 kg/ngay. Theo ly thuyét, nong do cac chat 6 nhiém s&
giam sau khi qua him biogas. Bang cam quan cho thiy, nuéc thai sau ham biogas c6
mau nhat va it mui héi thdi hon so véi dau vao. Két qua phan tich duoc trinh bay &
Bang 4 cho thay, hiéu qua xu ly cia ham biogas ddi vai cac thdng sé hiru co, chét ran lo
ling, dinh dudng va vi sinh vat.
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Béang 4. Hiéu qud xi Iy nudc thai chdan nudi lon cia ham biogas ¢ Thira Thién Hué

Nong dé diu vao

Nong do dau ra

Hiéu suat xir ly

1T Thongso (TB+s)(mg/L)  (TB+s) (mg/L) (%)
1 BODs 1297 + 201 307 + 90 76,3+ 7,1
2 COoD 3022 + 597 463 + 127 84,7 5,1
3 SS 2674 + 712 373+ 123 86,1 + 5,4
4 VSS 1674 + 485 244 + 96 85,4 + 6,1
5 TKN 608 + 87 536 + 89 11,8 £ 6,0
6 Téng P 342 + 92 318 + 84 7,0 £0,03
7 Fecal coliform 21,7x10° 10,6x10° 51,2

3.2.1. Hiéu qua xr ly chdt hitu co

Qua ham biogas, chit hitu co giam dang ké. Nong d6 BODs va COD lan luot
giam 76,3% va 84,7%, nhu trinh bay ¢ Bang 4. Hinh 2 cho thay chi tiét hon hiéu qua xu
ly & tirng ham biogas. Két qua nay pht hop voi nghién ciru trude day caa Vi Binh Ton
(2008), Nguyén Thi Hoa Ly (2005) va Phung Thi Van (2003), nhung thap hon so v&i
nghién ciru caa Pham Vian Thanh (2003) trén ham biogas bang ti u nildng. Trong qué
trinh phan hay ky khi, cac vi sinh vat chu yéu st dung chat hiru co dé tao ra cac san

pham cudi cung 12 CO, va CH, va chi dung mdt phan nho dé téng hop té bao méi.
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Hinh 2. Hiéu qud xiz Iy BODs, COD nuéc thdi chdn nudi lon cua ham biogas

Viéc chit hitu co trong nudc thai b loai do su phan huy cua vi sinh vat d lam
giam dang ké mau va mui hdi cia nudc thai. Hinh 1 minh hoa cho hiéu qua loai mau

cua ham biogas.

3.2.2. Hiéu qua xur

Tuong tu chat hitu co, ndng do SS va VSS giam manh sau khi qua ham biogas.
Hiéu qua xir Iy hai thong s nay dat twong tmg 86,1% va 85,4% nhu d4 néu ¢ Bang 4.

ly chdt ran lo limg
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Nudc thai dau vao co ty 16 thong sb VSS/SS khoang 0,65, su giam nong do chét ran chu
yéu 1a do vi sinh vat phan hay cé4c hat hitu co, phan con lai giam do céc hat c6 ngudn
gbc vo co bi ling két trong bun day. Két qua riéng cho tirng ham biogas dugc trinh bay
¢ Hinh 3.
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Hinh 3. Hiéu qua xi 1y VSS va SS trong nurdc thai chan nudi lon cua cac ham biogas
3.2.3. Hiéu qua xr ly chdt dinh dudng

Bang 4 cho thay qua him biogas, nong d6 cé4c chat dinh dudng giam rat it, chi
dat 12% dbi voi TKN va 7% dbi véi T-P. Hidu suat xir ly cua ting ham biogas duoc gioi
thiéu ¢ Hinh 4. K&t qua nghién cau caa Vi Binh Ton [5] ciing cho thiy, nong do nito
téng chi giam 10,1 - 27,46% sau ham biogas.
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Hinh 4. Hiéu qud xi Iy T-P va TKN trong nuéc thai chdan nuéi lon cia ham biogas
3.2.4. Hiéu qua xu ly vi sinh vat

Theo ly thuyét, véi nhiét d6 cao trong ham va thoi gian luu nuéc thai kha dai, vi
sinh vat gay bénh s& giam tir 80 - 100% sau ham biogas. Két qua tinh toan & Bang 4 cho
thay, qua ham biogas, mat d¢ fecal coliform chi giam trung binh 51%. Hinh 5 cho thay,
hiéu suat xu Iy c6 su sai khac 16n & cac ham. Sy suy giam mat d6 Fecal coliform sau khi
qua ham biogas c6 thé do anh hudng cua cac yéu td moi truong, do kin cua ham hoic do
s nhidm khuan tir cac nguon khac. Trén thuc té, khu vuc chudng nudi rat am thap do
thire an thira, nuée doi chudng chay tran hodc gan cac cong thoat nude. Dac biét, phan
I6n cac ho chian nudi déu thai nudc sau ham biogas tu do ra méi trudng trong hodc gan
khu vure chin nudi nén kha ning tai nhiém ban 13 kha cao.
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Hinh 5. Hiéu qua xi Iy Fecal Coliform trong nuéc thdi chin nuéi lon cia ham biogas

4. Két luan

Cac ham biogas duoc khao sat ¢ Thira Thién Hué c6 kha niang xur Iy kha tdt cac

chat hitu co (trung binh COD giam 84,7%, BODs gidm 76,3%, chat ran lo ltng (trung binh
SS giam 86,1%, VSS giam 85,4%), va vi sinh vat gay bénh (giam 51,2%). Di véi cac chat
dinh dudng (N, P), him biogas chi xu ly giam mét phan (trung binh TKN giam 11,8%, T-
P gidm 7,0%).

Nong do chat & nhiém trong nuéc thai dau ra cia hAm biogas con kha cao, vurot

tiéu chuan cho phép nhiéu lan, dic biét Ia chat dinh dudng. Dé du diéu kién xa thai ra
mdi trudng, nudc thai dau ra can duoc tiép tuc xir 1y.
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TREATMENT EFFICIENCIES OF HOUSEHOLD-SCALE BIOGAS SYSTEMS
ON PIGGERY WASTEWATER IN THUA THIEN HUE PROVINCE
Nguyen Thi Hong, Pham Khac Lieu
College of Sciences, Hue University

Abstract. This paper introduces some results from the assessment of treatment
efficiencies of household-scale biogas systems on piggery wastewater in Thua
Thien Hue province. Analytical data of influent and effluent samples from 9 biogas
systems showed significant reductions in concentration of some pollutants in
piggery wastewater. In average, COD was decreased by 84,7%, BOD5 - by 76,3%,
SS - by 86,1%, VSS - by 85,4%, TKN - by 11,8%, T-P - by 7,0% and Fecal
coliform - by 51,2% through the systems. However, effluents from all biogas
systems still contained pollutants at high concentrations exceeding limit values in
national discharge standards (QCVN 24:2009/BTNMT, column B and TCN 678 -
2006). Especially, the concentration of nutrients (N, P) was very high, which can
create a high eutrophication potential when discharged into surface water bodies.

Keywords: biogas system, piggery wastewater, treatment efficiency, Thua Thien
Hue.
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