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Van hanh st dung va diic diém vé sinh
nuée thai ham biogas hd gia dinh tai mot sé xa
cua tinh Ha Nam nam 2014

Luu Quéc Toan'?, Nguyén Viét Hung?3,
Nguyén Mai Huong?, Lé Thi Thu?, Pham Pifc Phiic?

Tém tdt: Van hanh sit dung hdm biogas phit hop gitip tdng hiéu qud xit Iy chdt thdi ciia ham biogas
va ddm bdo vé sinh nudéc thdi ciia ham biogas. Nghién citu vén hanh sit dung ham biogas tai 451 ho
gia dinh 6 3 xa thudc tinh Ha Nam ndm 2014. Noi dung nghién citu gom phdng vén nguoi dan vé van
hanh sit dung hdm biogas ho gia dinh va l&y mdu nudc thdi tai bé dp ciia ham biogas dé xét nghiém
mot s6 chi s6 vé sinh. Két qud nghién citu cho thdy, ty 1 h gia dinh c6 sit dung phan lon, phan gia
cdm va phdn nguoi nap cho hdm biogas tuong iing la 90,2%, 29,7% va 80,3%. Nudc thdi hdm biogas
chdy truc tiép ra cong ranh chung va ao hé lan lugt la 66,5% va 12,9%. Cdc chi s6'vi sinh va héa hoc
trong chdt thdi c¢é gidm sau khi xit Iy bang ham biogas. Tuy nhién, ty 1é nudc thdi ham biogas phdt
hién c6 Salmonella, Giardia, Cryptosporidium véan tix 34,7 — 56,0%. Néng dd E. coli trong nudc thdi
bé dp ciia hdm biogas van vugt mitc khuyén nghi ciia WHO vé nudc E. coli trong thdi chdn nudi sit
dung trong néng nghiép. Nguoi dan cé sit dung bdo ho lao déng khi tiép xiic vdi nudc thdi ham biogas
nhung con thiéu dong bé.

Tw khéa: biogas, nudc thdi, Hd Nam

Operating and sanitation charateristics of
household biogas in some communes of the
Ha Nam province in 2014

Luu Quoc Toan'?, Nguyen Viet Hung?3,
Nguyen Mai Huong?, Thi Thu Thu?, Pham Duc Phuc?

Abstract: Research the operation of biogas plant in 451 households in three communes of Hanam
province in 2014. Field survey had interviewed farmers about the operation using household biogas
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plant. Biogas wastewater samples were collected in tank pressure of biogas plant to test the hygiene
indicators. The study results showed that the proportion of households, that use pig manure, poultry
manure and human excrement for biogas loaded were 90.2%, 29.7% and 80.3%, respectively. Biogas
waste water was discharged into drains directly and commune lakes shared that were 66.5% and 12.9%,
respectively. The chemical and microbiological index of wastes was reduced by biogas treatment.
However, the rate of biogas sewage had detected Salmonella, Giardia, and Cryptosporidium that was
from 34.7 to 56.0%. E. coli concentration in the biogas wastewater of tank pressure has exceeded
the WHO recommendation that are applied for animal wastewater using in agriculture. The people
have used protection when exposed to sewage of biogas plant. However, protection using are not

comprehensive.

Key words: biogas, wastewater, Hanam
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3. Vién Chin nudi Quéc t& (ILRI)

1. Dit van dé

Tai Viét Nam, him biogas dugc nghién citu va
phét trién manh tir nhitng nim 1990. C4 nudc hién c6
8,5 triéu ho chin nudi, lugng chat thai chin nudi can
xtt 1y hang nim khodng 85 triéu tin phan/nim va
37 triéu tdn nudc thii/nim [4]. Qud trinh van hanh
him biogas ding quy trinh va phil hgp sé gidp loai
bd phan 16n cdc tdc nhan c6 hai trong chit thai chin
nudi, tao ra khi gas va cdc phu phdm c6 thé tai st
dung trong canh tac n6ng nghiép va chian nudi, gidm
0 nhiém moi trudng [8], [5]. Nap chat thdi hang ngay
12 mot trong 6 y€&u t6 chinh dnh hudng dén hiéu suit
hoat dong ctia him biogas.

Ngoai cung cip khi ddt, nuc thdi cda ham
biogas 12 ngudn phin bén hitu co giau dinh dudng
cho canh tic néng nghiép. Khodng 40,3% ho gia
dinh ¢6 st dung phu pham sau ham biogas 1am phan
bén tr5ng Ida, hoa mau, rau [6]. Tuy nhién, nudc

B6 mdn Dinh dudng va an toan vé sinh thyc phim, Trudng Pai hoc Y t& Cong cong

Trung tim Nghién cttu Y t&€ cong cong va Hé sinh thdi, Trudng Pai hoc Y t€ Cong cong

thdi va phu phdm sau x& 1y cda him biogas con
chita nhiéu tdc nhan giy hai cho stic khée do qud
trinh van hianh him biogas chua phii hgp. Mot s&
nghién cifu cho thdy, néng d6 E. coli, Salmonella
trong nudc thai sau xi¥ Iy bing him biogas chi gidm
dugc 1 — 2 logl0 [11].

Ha Nam la mot tinh thuoc khu vuc dong bing
song Hong vé6i nganh chin nudi phat trién bén viing
va déng gép quan trong cho nén kinh t€. Song song
Vv6i sy phat trién vé chin nuoi, tinh Ha Nam ciing da
chi trong t6i cong tac xit 1y chat thdi chin nudi va lya
chon gidi phdp ting cudng st dung him biogas. Tuy
nhién, chua c6 nhiéu nghién cttu ddnh gia viéc van
hanh st dung hdm biogas ciing nhu dic diém vé sinh
ctia nudc thdi hAm biogas quy md ndng hd tai dia ban
tinh Ha Nam. Do vy, nghién cttu nay dugc thyc hién
nhidm muc tiéu: Mo t& hoat dong van hanh st dung
him biogas va vé sinh nudc thdi hAm biogas ho gia
dinh tai mot s& xa clia tinh HA Nam nim 2014.
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2. Phudng phap nghién ciu

2.1. Déi tugng nghién ciiu

Ho gia dinh c6 st dung ham biogas dé xtt 1y chat
théi chin nudi.

Ngudi din song tai ho gia dinh dugc chon vao
nghién cifu.

MAu nuéc thai tai bé 4p tir hAm biogas hd gia dinh.

2.2. Pia diém va thoi gian nghién ciiu

Nghién cttu dugc ti€n hanh tai huyén Kim Béng
(xd Hoang TAy va xa Lé Hd) va huyén Duy Tién (xa
Chuyén Ngoai), tinh Ha Nam.

Thdoi gian nghién ciu tir thang 1-12/2014.

2.3. Thiét ké nghién ciiu

Nghién cttu sit dung phuong phap cit ngang mo ta

2.4. Méu va phuong phdp chon mdu

Chon ham biogas ho gia dinh, st dung cong thifc
tinh ¢d mau udc lugng cho 1 ty 1&:

2
n= Zl—a/prxq
dz

Trong do:

Z1-a/2=196

p: 1Y 1¢ h gia dinh c6 sit dung phdn lon/gia cam/phdn
nguoi nap vao ham biogas, dé cd mdu lon nhdt 1y
p=0,5

q= 1-p =0,5; d= 0,05 (sai s& cho phép)

n cd mlu;

C®& mau tinh dugc 12 385 ho, 18y thém 10% mau du
phong. Téng cd mAu tinh dudc x4p xi 450 ho gia dinh.

Tai thdi di€m nghién ctu, theo thong ké cia
UBND xi Hoang T4y, Lé H6 va Chuyén Ngoai s&
ho gia dinh c¢6 him biogas 12 988 hd gia dinh. Dya
trén danh sich d6, nhém nghién citu lya chon hd
gia dinh biing phuong phdp ngiu nhién hé thong véi
khodng cdch miu la 2. S6 ho gia dinh thyc t& chon
dudgc 1a 451 ho gia dinh c6 st dung ham biogas trong
Xt Iy chat thdi chin nudi.

Tai mdi ho dugc chon, lwa chon mot ngudi dai

dién ho gia dinh d€ tri 18i cdc cau hdi nghién ciu.
Ngudi dugc chon théa man tiéu chi: 18 - 60 tudi, truc
ti€p tham gia cdc hoat dong sdn xudt ndong nghiép
clia ho gia dinh va dong y tham gia nghién ctu.

Chon mau nudc thai tai bé 4p clia ham biogas:

St dung phuong phap chon miu chd dich. Dya
trén danh sdch hd gia dinh dudc chon, lya chon chi
dich mdi xa 5 ho gia dinh d€ 14y miu nudc thai tai
bé 4p. Cic ho gia dinh dudc chon cin ddm bdo nidp
bé 4p clia him biogas c6 thé dé dang md ra dudc.
Maiu nu6e thdi bé 4p hAm biogas tai cdc ho gia dinh
dugc 18y 14p lai 5 1an (bao gom cd 1 1an 13y thi),
mdi 1an 14y chinh cdch nhau 3 thiang. Téng s6 75
mau nudc thai bé 4p da dugc thu thap.

2.5. Cdc nhém bién so nghién citu chinh

Thong tin chung vé hdm biogas ho gia dinh.

Céc thong tin vé& van hanh ham biogas trong x{
ly ch4t thdi chin nudi tai ho gia dinh.

Chat Iugng vé sinh nu6e thai tai b€ dp ctia him
biogas ho gia dinh bao gdm:

Céc chi s6 vi sinh (E. coli, Salmonella, Giardia
va Cryptosporidium)

Céc chi s6 héa hoc (BODs, COD)

2.6. Phuong phdp thu thap va phan tich sé liéu

Thuyc trang st dung ham biogas trong x& 1y chat
thdi chdn nudi tai ho gia dinh dugc phdng van bang
bd ciu hoi.

Mau nuéc thai tai b€ 4p hdm biogas dudc thu
thap va gii vé phong thi nghiém dé xét nghiém cic
chi s6 theo yéu ciu. Cdc mau xét nghiém dugc phan
tich tai cdc phong thi nghiém cta Vién V€ sinh dich
t€ Trung uong, Vién Thd y, Trudng Pai hoc Y t€
Cong cdng.

S6 liéu dugc nhap bing phin mém Epidata,
Excel va phén tich bing SPSS.

3. K&t qua nghién ciiu

Nghién ctdu khéo sdt 451 ho gia dinh c6 s dung
biogas nhim mé ti cdc thong tin chung vé him
biogas hd gia dinh nhu thdi gian st dung, vat liéu
xay va kich thudc bé.
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Bdng 1. Pdc diém ciia ham biogas ho gia dinh

Pic diém Trung binh Min-Max
S& nam dugc dua vao st dung (ndm) 52+3,5 0,2-28,0
Thé tich bé phan gidi (m?) 11,3£3,1 3,0-22,0
Thé tich bé 4p (m?) 2,6+ 1,4 0-10,0
Dic diém N %
C6 xay dung bé ling sau bé 4p 136 30,1
Gach va xi ming 391 86,7
Vit liéu xay dung
Nhua composite 60 13,3

K&t qua nghién citu cho thiy, 86,7% him biogas
trén dia ban nghién ctu duge xay dung bing gach
va xi ming, cdc hAm composite c6 ty 1& thap hon
(13,3%). Ty 1é ham biogas c6 xay dung thém bé
ling sau bé diéu 4p chi€ém 30,1%. Thdi gian sit
dung trung binh clia cdc him biogas trong nghién
cttu khodng 5,2 nim. Kich thudc trung binh bé phan
gidi va bé 4p hadm biogas 1an lugt 1a 11,3 m® va 2,9
m? (Bdng 1).

Bdng 2. Hoat djng vén hanh hdm biogas trong xit ly
chdt thdi chdan nuéi

Hoat dong N %

Him biogas dudgc stra chita, thong tic 114 25,3
C6 nap phan Ign cho him biogas 407 90,2
C6 nap phan gia cAm cho him biogas 134 29,7
C6 nap phan ngudi cho ham biogas 362 80,3
Nudc thai bé 4p bi tran ra khdi cdc bé chia 62 13,7
zllflicgthéi tir b€ 4p chay tryc ti€p ra cong ranh 300 66.5
Nudc thai bé dp chay truc tiép vao hé théng ao/hd 58 12,9

Trong qué trinh st dung, 25,3% cdc him biogas
ho gia dinh da titng dugc sita chita nhu thong tic hoidc
nao hit. Kh3o sat ngudn chat thai nap vao bé 4p hAm
biogas hang ngay cho thdy 90,2% c6 st dung phan
lgn, 29,7% c6 st dung phan gia sic va 80,3% c6 s
dung phin ngudi. Mot ty 1é nhé ham biogas (13,7%)
da ting bi tran nudc thai ra khdi cdc bé chifa. V&
dudng di clia nu6e thai, khodng 2/3 (66,5%) s6 hAm
biogas thai nudc thai bé ap tryc ti€p vao hé thdng
cdng ranh chung clia x6m va 12,9 % x4 nudc thai tr
bé 4p tryc ti€p vao hé thdng ao hd ciia gia dinh, hiang
x6m hoic ao hd chung clia dia phuong (Bang 2).

Luén luén  Thuong xuyén Thinh thoang

0

Hiém khi  Khéng bao gitr

mKhiu trang  ®Ung Ging tay Rira tay bang xa phong

Biéu do 1. Stz dung bdo hé lao dong khi tiép xiic véi
nudc thdai hdm biogas

St dung bdo ho trong cdc hoat dong van hanh
him biogas ciing dugc ddnh gid trong nghién ciu.
Theo d6, ngudi dan khi tham gia cdc hoat dong c6
ti€p xdc véi nude thdi biogas dd c¢6 st dung cic
hinh thifc bdo ho nhu deo khiu trang, di ging tay,
di ting va rita tay bing xa phong & cdc mic dd khdc
nhau. Tuy nhién, vin con 40% ngudi dan khong
bao gid di ging tay, 27,5% khong bao gis di Gng,
26,8% khong bao gis deo khdu trang va 13,3%
khong bao gid rita tay bing xa phong khi vin hanh
hidm biogas (Biéu d6 1).

Bdng 3. Két qud xét nghi¢m vi sinh vt trong nuéc
thdi hdm biogas

N Duongtinh | Ngngdp | QCVN 01.79: 2011
Tdc nhan N .
trung binh (Coliform/100 ml)
n %
E. coli (¥) 75 | 100 | 14665 + 34854 5000
Salmonella(*) 42 | 56,0 6,0+21,8 -
Giardia(**) 33 | 44,0 9,4+230 -
Cryptosporidium(**) | 26 | 34,7 9,2+25]7 -
(*) CFU/ ml; (**) bao nang/100 ml

Xét nghiém 75 miu nudc thai 14y tai bé 4p
clia cdc ham biogas ho gia dinh, k&t qui cho thdy
ty 16 miu nudc thai bé 4p ham biogas phdt hién c6
Salmonella, Giardia, Cryptosporidium 1an lugt 1a
56%, 44%, 34,7%. MAu nudc thai bé 4p hAm biogas
phét hién c6 E. coli 1a 100% v&i ndng dd trung binh
1a 14665 + 34854 CFU/ml (Béng 3).
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Bdng 4. Két qua xét nghigm COD va BODS trong
nudc thdi hdm biogas

— Nong do trung binh QCVN 01-79: 2011
Ch N

150 (mg/L) (mg/L)
COoD 75 373,8 +£238,1 100
BODS5 75 254,6 £ 174,6 50

K&t qua xét nghiém 75 miu nudc thii bé 4p
him biogas vé nhu cau oxy sinh hoc (BOD5) va nhu
ciu oxy héa hoc (COD) cho thdy, chi s6 COD va
BODS5 trung binh trong nudc thai 1an lugt 1a 373,8
mg/L va 254,6 mg/L (Bang 4).

4. Ban luin

Qué trinh 1én men y&m khi trong bé phan gidi
ham biogas s& lam gidm mot s& chi s& héa 1y ctia chat
thai nhw BODs, COD. Trong nghién cu nay, chi s&
COD, BODj trung binh trong nudc thai sau khi xir ly
bing biogas 1a 373,8 mg/L, 254,6 mg/L. K&t qua nay
thap hon nghién citu clia Lansing va cong su (2008),
chi s6 COD dugc x4c dinh 12 472 mg/L [12]; va thap
hon két qua nghién citu ca Vii Pinh Tén (2008) tai
cdc trang trai chin nudi Ign thit  Hai Duong, Hung
Yén, Bic Ninh véi chi s6 COD dudc x4c dinh 1 552,7
mg/L, 445,8 mg/L va 424,9 mg/L [9]. Nhung két qua
BOD; trong nghién ctiu ndy (254,6 mg/L) cao hon két
qua BODj trong nghién ctu ctia Vit Binh Ton (169,5
mg/L, 116,1 mg?1, 207,8 mg/L) [9]. Mic du vay, chi
s6 COD, BOD; clia nu6c thai him biogas tai dia ban
nghién ctiu vin chua dat tiéu chuén vé nudc thai chin
nudi theo QCVN 01-79: 2011 [1]. Mit khac, so sanh
két qua chi s6 COD, BODj trong nghién ctiu nay véi
cdc nghién ctu khac chi mang tinh tuong ddi vi trong
nghién cfu nay cic mau nudc thdi bé ap chi 1a sin
phdm dau ra. Chi s6 COD, BODs va céc chi s§ khac
clia nudc thai him biogas phu thudc rit nhiéu vao chat
thai ddu vao. Pay 1a mot diém han ché clia nghién ciu.

Céc chi s6 vi sinh nhu coliforms, E. coli va
Salmonella ciing dugc gidm thi€u dang k€ dusi qud
trinh phan hly rdc thdi ctia hdm biogas [10]. Theo
Nguyé&n Thi Hong va cong su (2012), xit 1y chat thai
chin nuo6i bing him biogas lam gidm 50% lugng
Fecal coliform trong chat thdi [6]. Tuy nhién, do
nhiéu ly do khdc nhau, da phan chit lugng nudc thii
sau x 1y cia ham biogas tai Viét Nam con chita
nhiéu tdc nhian gy hai cho sitc khde. Trong nghién
ctfu ndy, ty 16 mau nudc thi tai b€ 4p duong tinh véi
Salmonella, Giardia va Cryptosporidium tuong ing

12 56%, 44% va 34,7%. Nong dd Salmonella trong
nudc thii bé dp dugc xdc dinh 12 6 CFU/ml. Két
qud nay c6 ty 1& miu nudc thai biogas duong tinh
véi Salmonella cao hon k&t qua nghién citu cla Luu
Quynh Huong (32,6%) nhung ndong d6 Salmonella
trong miu nuSc thai lai thap hon (10%-10° CFU/25
g) [11]. E. coli 1a mdt vi khuidn chi diém vé sinh
quan trong d6i v6i ddnh gid chat lugng nude va moi
trudng. Trong nghién cttu nay, nong do E. coli trung
binh clia cdc mAu nudc thdi biogas 1a 14665 CFU/
ml. K&t qua niy cao hon khuyén nghi cia WHO vé
ndng dd E. coli trong nudc thai st dung trong ndng
nghiép (10— 10° CFU/100 ml) [13]. K&t qud nong
d6 E. coli trong nudc thdi biogas trong nghién cdu
nay ciing cao hon QCVN 01-79:2011 vé nu6c thai
chdn nudi (5000 CFU/100 ml) [1].

Vin hanh him biogas 13 rdt quan trong dé
ddm bao hiéu qud x{ 1y chat thai, trong d6 c6 hoat
dong nap chat thdi hang ngay cho him biogas ho
gia dinh. Tinh chat cla chit thdi 1a mot trong sdu
y&u t& quan trong tic dong tSi hoat dong clia hAim
biogas [8]. Khdo sit tir nghién cttu cho thiy ty 1& ho
gia dinh c6 st dung phan lgn nap cho ham biogas
rit phd bi€n (90,2%), ty 1& st dung phan gia cAm
thap hon (29,7%). K&t qud nay ciing phu hgp véi
két qué khdo sét ctia Chuong trinh khi sinh hoc cho
nganh chian nudi Viét Nam nam 2010 va 2013, ty 1&
sit dung phan Ign d€ nap cho him biogas 1a 97,7%
va 98% [2] [3]. Theo khdo sét thuc t& cho thiy, mot
trong nhitng 1y do dan tdi ty 1€ st dung phan gia cam
thap 1a do phan gia cAm c6 14n nhiéu 16ng, thanh
phan khé phan hily va khong tdt cho hdm biogas.
Ngoai phin 1gn va phan gia cam, phin ngudi ciling
12 ngudn chat thai nap cho ham biogas. Ty 1& ho gia
dinh c6 nap phin ngudi cho him biogas 1a 80,3%.
Diéu nay chi ra riing, c6 80,3% ho gia dinh c6 két
ndi nha vé sinh clia ngudi véi ham biogas. Ty 1é
nay cao hon mot chiit so véi két qua khdo sét cla
Chuong trinh Khi sinh hoc cho nganh Chian nubi
Viét Nam nam 2010 (65,3%) [2].

Tuong ty nhu cdc hoat dong lao dong sdn xuat
khéc, stt dung bdo ho nhu ting, ging tay, khiu trang
va rifa tay biing xa phong 13 can thiét d€ gidm thiéu
céc nguy cd sic khde lién quan dén st dung va van
hanh him biogas hd gia dinh. K&t qua nghién ctu
cho thdy, ngudi din tham gia nghién cttu da thuc
hién st dung bdo hd khi don vé sinh cling nhu st
dung nudc thdi ham biogas trong canh tdc ndng
nghiép tuong ddi tot. Ty 1€ ngudi dan ludn ludn ria
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tay bing xa phong sau khi don vé sinh hdm biogas
hoidc st dung nudc thai biogas tudi cdy/hoa mau 1a
khd cao (56,3%). Tuy nhién, vin con nhiéu ngudi
dan khong bao gid di ging tay khi lam cdc viéc lién
quan dén biogas nhu md ti & trén (40%), tiém in
céc nguy co stic khde khi thyc trang 6 nhiém vi sinh
vat trong nu6c thai biogas 1a khd cao nhu két qud
trong nghié€n cifu nay.

Tém lai, ngudn phian nap hang ngay cho ham
biogas ho gia dinh chii yé&u la phan lgn. C6 mot ty
1é rit cao (80,3%) ham biogas c6 két ndi v6i nha
vé sinh clia hd gia dinh nén phin ngudi cling 1a mot
ngudn chat thai ddng k& nap cho cdc him biogs.

St dung ging tay, Gng, khiu trang khi don vé
sinh ho#ic cdc hoat ddng sdn xuit lién quan d€n him
biogas da dugc chi trong nhung chua ddng bo. Ty 1é
ngudi dan khong st dung ging tay khi ti€p xiic véi
nudc thai biogas con cao (40%).

X 1y chat thdi bing haim biogas di gidm dang
ké cdc vi sinh vat vd mot s chi s6 héa hoc trong
chat thdi. Tuy nhién, qud trinh x{ ly nay chua triét
dé, cdc tdc nhan gdy bénh nhu Salmonella, Giardia,
Cryptosporidium van hién dién trong nudc thdi hAm
biogas véi ty 1€ cao (34,7-56,0%).

St dung nudc thdi him biogas trong canh tdc va
san xuat nong nghiép 13 rat phd bi€n va mang lai
nhiéu 1¢i ich. Tuy nhién, vé sinh clia nudc thai sau
xtt 1y bing ham biogas con tiém 4n nhiéu tic nhan
gy bénh. Do viy, cin ting cudng khuyén nghi
nguGi din cé cdc bién phdp x& 1y thém nudc thai
sau ham biogas trudc khi st dung nhu xay thém cic
bé ldng sau bé 4p.

Ting cudng khuyén nghi ngudi dan thuc hién
t6t cac bién phap bdo hd nhu di Ging, ging tay, khiu
trang va rifa tay bing xa phong khi ti€p xic véi
nudc thai biogas.

Tai liéu tham khido

Tiéng Viét

1. B6 Nong nghiép va Phit trién néng thén (2011), QCVNO1-
79/2011: Cd s& chan nudi gia stc, gia cAm - Quy trinh kiém
tra, danh gid diéu kién vé sinh thd y, chi bién.

2. Chuong trinh khi sinh hoc cho nganh chédn nu6i Viét Nam
(2011), Khdo sdt ngudi st dung khi sinh hoc 2010-2011.

3. Chuong trinh khi sinh hoc cho nganh chian nuéi Viét Nam
(2014), Khdo sat ngudi st dung khi sinh hoc nim 2013.

4. Hoang Kim Giao (2011), Céng nghé khi sinh hoc quy md
ho gia dinh, Ha Noi.

5. Hoang Kim Giao (2010), S8 tay huéng din khi sinh hoc, 5.

6. Luu Hitu Manh (2009), “Panh gid su 6 nhiém moi trudng
nuéc mit va hiéu qua clia cic phuong phéap xit 1y chit thdi chin
nudi heo § qui md ndong hd”, Tap chi Khoa hoc 12, tr. 33-41.

7. Nguyé&n Thi Hong va Pham Khic Liéu (2012), “P4nh gid
hiéu qua xi 1y nudc thai chin nudi Ign biing hAm biogas quy
mo ho gia dinh & Thira Thién Hu€”, Tap chi Khoa hoc Pai
hoc Hué€. 73(4), tr. 83-91.

8. Nong nghiép Nong thon Viét Nam (2013), Nghién ctu, dé

Xuat céc giai phdp vé& thé ché&, chinh sich trong quan 1y moi

trudng chin nudi, B Nong nghiép va Phat trién Néng thén,
Ha Noi, truy cip ngay 2-9-2015, tai trang web http://xttm.
mard.gov.vn/Site/vi-VN/76/tapchi/69/106/5580/Default.aspx.

9. Vii Pinh Tbén, Lai Thi Cic, Nguyén Vin Duy (2008),
“P4nh gi4 hiéu qua xit 1y chat thii bing bé biogas clia mot
s6 trang trai chan nudi lgn viing ddng bing song Hong”, Tap
chi Khoa hoc va Phat trién. 6(6), tr. 556-561.

Ti€ng Anh

10. Elisabeth Bagge, Leena Sahlstr#m and Ann Albihn
(2005), “The effect of hygienic treatment on the microbial
flora of biowaste at biogas plants”, Water Research. 39(20),
p. 4879-4886.

11. Luu Quynh Huong et al., (2014), “Survival of Salmonella
spp. and fecal indicator bacteria in Vietnamese biogas
digesters receiving pig slurry”, International Journal of
Hygiene and Environmental Health. 217(7), p. 785-795.

12. Stephanie Lansing, Ratil Botero Botero and Jay F. Martin
(2008), “Waste treatment and biogas quality in small-scale
agricultural digesters”, Bioresource Technology. 99(13), p.
5881-5890.

13. WHO (2006), Volume II: Wastewater use in agriculture.

YTCC so dacbiet T3 - ruot.indd 89

Tap chi Y t€ Cong cdng, 3.2016, S6 40 89

4/7/2016 9:42:09 PM



