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TOM TAT

Nghién ctru dwoc tién hanh tai 12 trang trai chin nuéi lon cta ba tinh Hai Dwong, Hwng Yén va
Bac Ninh. Két qua cho thay, Trung binh méi moét trang trai cé lwong chéat thai ran va chat thai Iong
dworc thai ra hang ngay twong déi 16n (50 - 260 kg chét thai rin; 3 - 20 m® nwérc thai). Viéc sir dung hé
théng biogas dé xir ly chéat thai da giam thiéu dang ké néng dé6 BODs va COD trong nwéc thai: BODs
trong nwéc thai & chudng lgn nai giam 75,0 - 80,8 %, chudng Ion thit giam 75,89 - 80,36 %; COD &
chuédng lgn nai giam 66,85 %, & chudng len thit giam 64,94 - 69,73%. Tuy nhién, néng dé COD sau khi
xt ly qua ham biogas van con cao hon chi tiéu vé sinh cho phép (CTVSCP). Néng dé sulfua hoa tan
giam dwoc dang ké, song van con cao hon CTVSCP tir 3,63 - 7,25 lan. Nito t6ng s6 giam 10,1 - 27,46
%. Nong do CI thay d6i khong dang ké khi qua ham biogas. Nong dé Cu®* va Zn?" trong nwéc thai sau
khi da qua ham biogas déu nam trong gi&i han cho phép.

Tir khoa: Biogas, chét thai rin, chat thai long, lon.

SUMMARY

The present study was carried out at 12 pig farms in three provinces of Hai Duong, Hung Yen and
Bac Ninh. Results showed that the daily amounts of solid and liquid wastes were rather large (50 - 260 kg
of solid wastes and 3 - 20 m® of liquid wastes). The liquid waste treatment with biodigesters decreased
the BODs and COD concentrations (BODs decreased by 75.0 - 80.8% at the sow houses and 75.89 —
80.36% at the growing—finishing pig houses; COD decreased by 66.85% and 64.94 - 69.73% at the sow
houses and growing- finishing houses, respectively). However, the COD concentration after treatment
was still higher than the hygiene standard. The soluble sulfur concentration was decreased
considerably after treatment but was still 3.63 to 7.25 times higher than the hygiene standard. The CI’
concentration was decreased little after biodigester treatment. The Cu?* and Zn* concentrations in the
effluent were within the range of hygiene standards.

Key words: Biodigesters, liquid wastes, pigs, solid wastes.

1. DAT VAN DE

Trong nhiing ndm via qua chan nu6i
lon da phat trién véi téc d6 tuong déi cao
véi s6 ddu lon tang lén trung binh hang
nam giai doan 2001 - 2006 1a 6,3% (Nién
giam thong ké, 2006), dic biét la toc do
ting hang nim vé san lugng thit dat rat
cao 10,3% (Cuc Chéan nudi, 2006). Chan
nudi trang trai da bat dau phat trién vao
nhiing nam 1990, s lugng trang trai chan
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nudi tdng nhanh vao nhiing nadm 2000.
Niam 2003 ci nubc méi c6 4764 trang trai
chin nu6i lgn dén nam 2006 da c6 téi 7475
trang trai (Nién giam théng ké, 2006). Tuy
nhién, quy mé6 chén nu6i 16n cting kéo theo
hang loat cac vin dé, trong d6 phai ké dén
van dé chat thai chan nuéi gy 6 nhiém
mdi trudng.

Thanh phan giy 6 nhiém trong cac
loai ch4t thai chin nuéi 12 cac chat hiiu co,
v6 cd va nhiéu mam bénh; nhiing chat thai
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nay gady 6 nhiém bau khéng khi, anh
hudng ning téi mdi trudng séng ctia dan
cu, ngudn nuéc, tai nguyén dat va anh
hudng chinh d&n két qua san xuit chan
nudi (Hoang Kim Giao, Dao Lé Hing;
2006). Bdi vay can phai c6 bién phap xu ly
cac chat thai chin nuéi mdot cach thich
hop. Theo danh gia ctia Vién khoa hoc va
cong nghé Viét Nam ham lugng BOD;,
COD giam gan 30 lan, lugng oxy hoa tan
tang hon 10 14n so véi dau vao trudc khi
xt Iy qua hé thong biogas (Bui Vian Diing,
2007). Nhiéu nghién ctu vé viéc xu ly
chat thai trong chan nuoi bing hé thong
biogas da dudc tién hanh, tuy nhién thuc
t& viéc ap dung hé théng nay vao xu ly
chat thai con nhiéu han ché, nhiéu ho gia
dinh x4y dung hé théng biogas st dung
dugec moét thoi gian thi bo, hay thé tich
hidm biogas khong xt 1y hét luong chat
thai tao ra ti chin nudi. Chinh vi vay,
nghién ctiu nay danh gia hiéu qua xui ly
chét thai bing bé biogas clia mot s6 trang
trai chan nuéi lgn viung dong bang song
Hong.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Vat liéu nghién ctiu 14 ngudn nuée
thai trudc va sau khi xti Iy qua ham biogas
ti 12 trang trai chin nuéi lgn thudc 3 tinh
Hai Duong - Hung Yén - Béc Ninh (trong
s6 12 trang trai chi c6 1 trang trai khong
c6 hAm biogas dé xt 1y chat thai).

Qua trinh khao sat va phan tich chat
thai tir chin nuéi lgn duge tién hanh vao
thoi gian ti thang 3 dén thang 6 nim
2008. Phuong phap do va 1ay mau khi thai
va chat thai dudc thuc hién theo mé ta caa

Lé Van Khoa va cs. (2000). Sau d6 tién
hanh x4c dinh khéi lugng chat thai rin va
16ng, khéi lugng chit thai ran va long duge
thu gom can 2 lan/ngay. Phan tich mét s6
chi tiéu hod hoc nhu BOD; COD, khi
sulfua hoa tan, Cu?', Zn?*, CI', NH,-N, nito
tong s6. Khi thai dudc x4c dinh ngay tai
chudng nudi, mau nuée thai dude 14y trude
va sau khi qua xt Iy bang hé thong biogas,
mbéi miu dude 14y 2 lan/trai. Qua trinh
khdo sat va phan tich miu nuéc thai dude
tién hanh tryc tiép tai trai chin nudi va
Phong thi nghiém B6 moén Chin nudi
chuyén khoa — Khoa Chéan nudi va Nubi
trong thuy san - Truong Pai hoc Néng
nghiép Ha Néi. Cac mau nudc thai duge
phan tich trén may Photometer 7100,
COD PC, AQUALITIC.

3. KET QUA VA THAO LUAN

3.1. Quy mo6 chan nuoi

Quy md chén nudi 1a y&u t6 quan
trong nhat quyét dinh lugng chat thai san
ra. Bdi vay, khi quy mé con nhd hiu hét
cac néng ho khong tinh dén viéc xt 1y chat
thai chén nudi. Trai lai, khi chan nudi trén
quy md 16n thi cac co sé nay déu phai tinh
dén viéc xt 1y chat thai nhdm han ché 6
nhiém méi truong. Trong khuén khé cua
nghién c@u nay, cac trang trai chan nubi
lon ¢6 quy mé tuong doéi nhd, cé tit 15 - 50
Ign nai va t& 70 - 350 lgn thit c6 mat
thudng xuyén. Hau hét cac trang trai cling
déu nuoi lgn duc giong (chi c¢6 1 trai trong
tong s6 12 trai khong nudi duc giong do
quy mé chan nudéi nhé va nudi nai lai cé
mau noi) nhung véi s6 luong it tit 1 - 2 con
(Bang 1).

Bang 1. Quy mé chian nubi ctia cac trang trai khao sat

Loai lon Bon vi Hai Dwong Hwng Yén B&c Ninh
Lon nai con 15-35 15-45 18 - 50
Buec gibng con 0-2 1-2 1-2
Lon thit con 67 —183 101 - 350 187 — 289
Lon con theo me con 38-55 0-45 16 — 82
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3.2. Lugng chat thai va phuong phap
xU ly trong cac trai chian nuéi

S6 lugng chat thai trong chian nudi lon
phu thudc rat 16n vao quy mé chian nudi,
giéng, d6 tudi, ché d6 nudi dudng, phuong
thtc vé sinh chudng trai... Theo Lochr
(1984), lugng phan thai ra hang ngay
bing 6 - 8% khéi lugng co thé lon. Hill va

Tollner (1982) cho biét, luong phan thai ra
trong mot ngay dém cua lgn c6 khéi lugng
duéi 10kg 13 0,5 — kg, tir 15 — 40kg 1a 1 —
3kg phan, tu 45 — 100 kg 1a 3 — 5 kg (trich
din theo Lé Thanh Hai, 1997). Vincent
Porphyre, Nguyén Qué& Céi (2006) cho
ring, lon nai ngoai thai tit 0,94 dén 1,79
kg/ngay, lgn thit tu 0,6 - 1,0 kg/ngay tuy
theo cac mua khéac nhau.

Bang 2. Khéi lugng va cach xt Iy chat thai rén cha cac trai

Lwong phan (kg/ngay)

Téng sb

Tinh N X Iy
Lon nai + Duc Lon thit (kg/ngay) y
Hai Duong 18- 43 40— 100 50 — 140 Ban (chd yéu)
Hwng Yén 18-54 60 —-210 80 — 260 - B4 xubng ao nudi ca
Béc Ninh 21-60 110 =170 130 — 230 (mét phan)

Lugng chét thai rédn ti cac trai chin
nudi duge tao ra hang ngay tuong doi 16n.
Tai mot s6 trang trai 6 Hung Yén va Béc
Ninh, lugng chait thai 1én t6i trén 260 kg
do quy mé chan nudi 16n (Bang 2). Dé tang
thém thu nhap va han ché& 6 nhiém méi

trudng 100% s6 trai tai Hai Duong déu
tién hanh thu gom hang ngay chat thai
rén vao bao roi ban cho nhitng ho nudi ca &
khu vuc xung quanh. Tuy nhién, cling c6
trang trai d6 mot phan lugng phan nay
xudng ao ca dé ting thém d6 mau.

Bang 3. Lugng nudc thai va cach xi 1y cuia cac trang trai

Lwong nwéc thai wéc tinh (m*/ngay)

Tinh ; Xt Iy Noi 6 nuéc thai
Lon nai + Buc Lon thit Téng sb
Hai Duong 15-45 2,0-13,0 35-175 Biogas: 4 trai o o ola tra
Hwng Yén 1,5-5,0 2,5-15,0 35-18,5 Biogas: 4 trai - Ao ca cla tral
Bi -3 trai - Kénh mwong
B&c Ninh 1,5-4,0 2,0-11,0 3,0-20 logas -  tral cong cong
Khéng: 1 trai

Lugng chat thai 16ng thai ra trong cac
trang trai chan nuéi Ign bién ddng rat 1én,
ti 3 - 20 m®/ngay/ 1 trai (Bang 3). Su bién
dong nay trudc hét 1a do bién dong vé so
lugng lgn trong cac trang trai, tha hai la
phuong phap lam vé sinh cia mdi trai.
Nhiing trai tién hanh thu gom chat thai
rén hang ngay sé giam dang ké lugng nude
thai do cin it nuéc dé ria chudng va tim
cho Ign.

Hang ngay, lugng chait thai 1ong dudc
91,7% trang trai xt 1y bang phuong phap
qua him biogas, 8,33% trai khong xu ly
ma d6 truc tiép xuéng ao nudi ca (1 trang
trai). Chat thai 16ng sau khi dugc xu ly
qua biogas déu duge d6 xudng ao nudi ca
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ho#c hé théng kénh muong, nhap vao hé
thong nudc thai trong thén xém va dé ra
dong ruong.

3.3. Thanh phan hoa hoc ctia nuéc thai
trudce va sau khi xtt 1y

Tinh chat cia nudc thai truée khi d6
vao moi trudng lién quan rat 16n dén diéu
kién vé sinh méi trudng xung quanh, dén
d6 an toan cta san phdm chan nudi lon,
nudi trong thuy san va phéat trién bén
viing. P& danh gia tinh chét nuée thai caa
cac trang trai chidn nudéi thudc du an,
ching téi tién hanh phan tich mot s6 chi
tiéu hoa hoc ctia nudce thai trude va sau khi
xt Iy biogas (bang 4a va 4b).
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Bang 4a. Chi tiéu hoa hoc nuéc thai truéc va sau khi xt Iy biogas khu chuéng lgn nai

Trwdc khi xtr ly biogas Sau khi xtr ly biogas

b méuCh' tieu D\%” HaiDuong Hung Yén BacNinh  HaiDuong Hung Yén  Béc Ninh VSCCTP*
8 8 8 8 8 8

BODs (mgl)  1150,8 12316 1250,7 2878 246,1 290,7 300
coD (mgll) 23484 2527,7 2140,5 780,5 8493 698,3 400
Sulfua (mgll) 50,4 32,7 39,5 6,50 7,25 435 1
cu® (mg/ly 4-16 1,7-33  66-12 2-92 12-33 66-115 5
zn’ (mg/)  004-11  03-12 01-03 004-005 02-07 0,05-0,1 5
cr (mg/l) 1380 1880 1340 1460 1524 1418 -
NH4-N (mgl) 28,48 31,31 26,25 29,54 32,78 28,57 5
Téng nito (mgll) 230,8 232,3 2416 187,6 168,5 178,1 150

* Chi tiéu vé sinh cho phép (theo 10TVN 678 — 2006).

Bang 4b. Chi tiéu hoa hoc nudc thai truée va sau khi xt Iy biogas khu chuéng lgn thit

Trwée khi x@ ly biogas

Sau khi x&r ly biogas

sé méﬁhl tieu D\t/yin HaiDwong HungYén B&cNinh  HaiDuwong HuwngYén Béc Ninh VSCJP*
8 8 8 8 8

BODs (mgl/l) 863 799,8 831,7 169,5 161,8 207,8 300
COD (mg/l) 1576,1 1472,7 1656,4 552,7 4458 524,9 400
Sulfua (mgll) 27,3 25,5 31,7 4,21 3,63 4,01 1
cu* (mgll) 1,8-55 0,6-1,9 2,1-92 0,6-0,7 06-18 0,3-1 5
zZn* (mg/l) 0,04 -1,1 0,04 -1,1 0,05-1,1 0,05-0,2 0,09-0,4 0,01-0,1 5
cr (mg/l) 1760 1260 1276 1280 1120 1180 -
NH4-N (mg/l) 24,48 21,22 23,16 29,82 26,51 27,72 5
Téng nito (mgl/l) 172,6 150,8 162,8 149,7 135,6 139,2 150

* Chi tiéu vé sinh cho phép (theo 10TVN 678 — 2006).

Néng d6 BOD; trong nuéc thai chudng
Ion nai khi chua qua hadm biogas & cac
trang trai thuodc tinh Hai Duong vugt qua
tiéu chudn vé sinh cho phép 3,84 1an, tai
Hung Yén vugt qua tiéu chuén vé sinh cho
phép téi 4,1 1an va tinh Béc Ninh vudt qua
tiéu chuéin vé sinh cho phép 4,17 1an (bang
4a). Néng @6 BOD; trong nuéc thai khi
chua qua qua biogas 6 chuéng nuéi lgn thit
thap hon so véi nuée thai ciia cac chudng
lon nai do s6 lugng nuée diung vao viéc vé
sinh cho co thé lon thit va vé sinh chudng
nudi nhiéu hon, 1am chit hitu co duge pha
lodng nhiéu hon (bang 4b).

Néng d6 COD trong nuéc thai &
chuédng lon nai cao nhat ¢ tinh Hung Yén,
vudt qua tiéu chuén vé sinh cho phép téi
6,32 14an, sau dén tinh Hai Duong vugt qua
tiéu chuédn vé sinh phép 5,87 1an va théip
nhét 1a & tinh Bic Ninh vugt tiéu chuén
cho phép 5,35 1an (bang 4a). Tuong tu nhu

véi BOD; , néng d6 COD trong nuéc thai 6
khu chuéng nudi lgn thit cing nhé hon
trong nudc thai cia chin nudi lgn nai. Cao
nh4t 6 tinh Béc Ninh, vudt qua tiéu chuédn
vé sinh cho phép t6i 4,14 l4n, tinh Hai
Duong vudt 3,94 14n, tinh Hung Yén vugt
3,68 1an.

Qua bé biogas, néng d6 COD va BOD,
giam dang ké. Néng do6 BOD; trong nudc
thai ¢ chudng lgn nai giam 75 - 80,8%,
néng d6 BOD; trong nuéc thai & chudéng
lon thit giam xuéng tu 75,89 — 80,36%.
Néng @6 COD trong nudc thai 6 chudng
lgn nai giam 66,85%, néng d6 COD trong
nuéc thai & chudng lgn thit gidm 64,94 -
69,73%. K&t qua nay thap hon so véi két
qua nghién ciu ctia tac gia Pham Vin
Thanh, (1995) khi khdo sat hé théng
biogas tui U nildéng, nhung tuong duong
v6i k&t qua cua Phung Thi Van va cong
su, (2004).
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Néng d6 sulfua hoa tan trong nudc
thai chua qua biogas & chudng lgn nai cta
ba tinh dao dong ti 32,7 - 50,4 mg/l, &
chuéng nudi lon thit c6 thap hon, song van
cao hon CTVSCP 25,5 - 31,7 1an tao nén
mui héi théi néng nic trong khong khi.
Sau khi qua bé biogas ndng do khi sulfua
hoa tan giam dang ké, nhung van con cao
hon CTVSCP 3,63 - 7,25 lan.

Néng @6 Cl' (tinh theo NaCl) trong
nudc thai chudéng lgn nai truée khi qua xi
Iy biogas bién dong tit 1340 — 1880 mg/l;
trong nuéc thai chudng lon thit tiu 1120-
1760 mg/l. Pay c6 thé 1a mot trong cac
nguyén nhan gdy nhiém main dat va nuéc
trong khu vuc néu cong tac kiém soat
ngudn nude thai thigu hgp ly. Chi tiéu nay
it c6 hidu qua khi xti Iy qua ham biogas.

Két qua phan tich ciing cho thay, chi
tieu NH,-N va nito tong sé trong nude thai
chua qua xt ly 6 12 trai déu 16n hon
CTVSCP. NH,-N cao hon 5,25 - 6,26 lan,
nito téng s cao hon 1,54 - 1,61 1an (chudng
lgn nai), va 4,24 - 4,9 1an (chudng lgn thit).
Sau khi qua biogas, do vi khuén hiéu khi
phan giai chat hiéiu co thanh cic muéi
don gian hon nén NH,-N trong nuéc thai c6
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Ha Hai Hwng Hung Bic Béac
Duwong Dwong Yén  Yén Ninh  Ninh
trwéc sau trwdc sau trwdc sau
biogas biogas biogas biogas biogas biogas

Hinh 1. Mot s6 chi tiéu hoa hoc
trong nuéc thai & khu chuéng lgn nai
trudc va sau biogas

4. KET LUAN

Quy mo chén nuéi trung binh trén 12
trang trai thudc 3 tinh Hai Duong, Hung
Yén, Bac Ninh t@ 15 - 50 lgn nai va trung
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tang 1én chit it, tang 3,72 - 24,9%; két qua
nay phu hdp véi két qua cua Ngoé K& Suong
va cong su, (2006). Nit téng s6 giam 10,1 -
27,46%, dat tiéu chudn nudc thai cung cip
cho nudi tréng thuy san va tuéi tiéu trong
ndéng nghiép.

Qua qui trinh phan tich mét s6 kim
loai nang la déng va kém, néng d6 Zn?*
trong nudc thai trude khi xt ly biogas 6
chuéng lgn nai va lgn thit trén 12 trai déu
nim trong giéi han tiéu chuén vé sinh cho
phép. Néong d6 Cu®* trong nude thai chudng
Ign nai trude khi xi 1y biogas 6 tinh Hung
Yén 100% nim trong giéi han tiéu chudn vé
sinh cho phép. Tinh Hai Duong c¢6 25% s6
trai khao sat c¢6 nong d6 Cu®>* nim trong
gi6i han tiéu chuén vé sinh cho phép, 75%
s6 trai néng do Cu®* vugt qué tiéu chuén vé
sinh cho phép ti 1,5-3,2 1an. Tinh Bic Ninh
c6 néng d6 Cu®" trén 100% sb trai déu vugt
qué tiéu chuén vé sinh cho phép tir 1,32 - 2,4
lan. Nong @6 Cu?* trong nude thai é chudéng
Ion thit trén 12 trai thudc ba tinh Hai
Duong, Hung Yén, Bic Ninh 100% nam
trong gi6i han tiéu chuén vé sinh cho phép.
Ca hai yéu t& dong va kém déu nim trong
giéi han cho phép sau khi xti 1y biogas.
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Hinh 2. Mgt s6 chi tiéu hoa hoc
trong nuéc thai & khu chudng lgn thit
trudc va sau biogas

binh tit 70 - 350 lon thit. Lugng chat thai
tao ra ti chan nudi 16n, mbi trai chan nuéi
lon c6 thé tao ra tit 0,55 - 2,55 t&n chat
thai rdn trong mét ngay. Lugng chat thai



Danh gia hiéu qua xt ly chat thai bang bé biogas...

16ng thai ra trong cac trang trai chin nuéi
lon bién dong tir 3 - 20 m®/ngay.

Viéc xtt Iy bang hé théng ham biogas
da giam thiéu dang ké néng d6 BOD;, va
COD trong nudc thai. Nong do BOD; trong
nuéc thai ¢ chudng lon nai giam 75 —80,8
%, nong do BOD; trong nudc thai ¢ chudéng
lon thit gidm xudng tu 75,89 — 80,36%.
Néng d6 COD trong nudc thai 6 chuéng lgn
nai giam 66,85 %, néng d6 COD trong
nudc thai 6 chudng lgn thit gidm 64,94 —
69,73%. Tuy nhién, nong d6 COD sau khi
xti 1y qua hidm biogas vAn con cao hon
CTVSCP.

Néng d6 sulfua hoa tan trong nudc
thai sau khi qua bé biogas ciing giam dudc
dang ké song vAn con cao hon CTVSCP
3,63-7,25 lan

Néng do Cl' (tinh theo NaCl) trong
nudc thai thay d6i khong dang ké khi qua
ham biogas.

Lugng NH,-N va nito téng s6 trong
nudc thai sau khi qua biogas ciing giam di
duge mot phan trong dé nito téng s6 giam
10,1- 27,46%, dat tiéu chufn nudc thai
cung cip cho nudi trong thuy san va tuéi
tiéu trong nong nghiép.

Néng do Cu®" va Zn?' trong nudc thai
sau khi da qua ham biogas déu nam trong
trong gidi han cho phép cia CTVSCP.

Nhu vay nudc thai trong chin nubi
sau khi xti Iy biogas déi chiéu véi quy dinh
vé chi tiéu vé sinh cho phép (10TVN 678 —
2006), thidy rang néng d6 BOD va COD
giam r6 rét, ndng d6 muéi thay déi khong
dang ké, ham lugng kim loai thay déi
khong ro rang.

DPé nghi, can c6 nhiing nghién ciu tiép
tuc dé danh gia chinh xac hiéu qua xt ly
chat thai trong chian nuéi bang hé théng
biogas; ho#c nghién ctiu tiép tuc xu 1y chat
thai chén nudi sau biogas bang hé théng
cay thuy sinh.
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