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Abstract: Swine wastewater is one of the environmental challenges due to the high flow rate and
the high concentrations of pollutants, especially nitrogen (N) and phosphorus (P). The quality of
swine wastewater after biogas treatment was assessed at farms in Hung Yen, Hanoi, and Bac Ninh.
The results indicate that certain output water indicators contained concentrations exceeding limit
values in national discharge standards (QCVN 62 - 2025, column B), even though the wastewater
has been treated using a biogas tank system. The wastewater remains odorous, is quite turbid, and
has a pH between 7.14 and 8.81. In comparison to QCVN 62-2025, the wastewater's values for
organic matter, nutrients (COD, TSS, NH,*, PO,*) exceed the permitted standard levels: COD (639
- 5,326 mg/L); TSS (340 - 3,200 mg/L), NH4* (105 - 785 mg/L) and PO4*~ (30.6 - 187.65 mg/L).
The study proposes some secondary treatment techniques for post-digestion pig effluent. The
principal aim is to implement a closed-loop treatment system that enables the recovery of nutrients
and improves the overall quality of the released water.
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Pic tinh nude thai chin nudi lon sau bé biogas
- tiém nang thu hoi1 chat dinh dudng
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334 Nguyé~n Trdi, Thanh Xuan, Ha Noi, Viét Nam
3Trwd‘ng Dai hoc Su pham, Pai hoc Thadi Nguyén,
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Nhan ngay 08 thang 8 ndm 2025
Chinh stra ngay 15 thdng 9 nam 2025; Chap nhén dang ngay 30 thdng 9 nam 2025

Tém tit: Nude thai chin nudi lon 1a mot trong nhitng thach thirc 16n vé van dé moéi truong do phat
thai véi luu lwong 16n va chira ham lugng cao cac chét 6 nhidm, dic biét 1a chat dinh dudng Nito
(N) va Photpho. Chat lugng nue thai chan nuéi lon sau khi xir 1y khi sinh hoc (biogas) da dugc
danh gia tai cac trang trai & Hung Yén, Ha Noi va Bac Ninh. Két qua phan tich dic tinh ciia nude
thai cho thay, mic di hé théng biogas dd dwoc ap dung tai cac trang trai va ho gia dinh, nhung nhiéu
chi tiéu cua nude déu ra chua dat QCVN 62- 2025/BTNMT dbi v6i nude thai chin nudi. Ve cam
quan, nude thai van con cb mui héi, 6 duc cao, pH nam trong khoang 7,14 - 8,81. Cac thong s6 vé chit
hitu co, dinh dudng va vi sinh vat (COD, TSS, NH,*, PO4*) ciia nudc thai déu vuot ngudng quy chuin
cho phép so vai QCVN 62 - 2025 twong tng 1a COD (639 - 5326 mg/L); TSS (340 - 3200 mg/L), NH4*
(105 - 785 mg/L) va PO+ (30,6 - 187,65 mg/L). Trén co so két qua phan tich dic tinh nudc thai
chan nudi lon sau biogas, mot sb phuong phap xur 1y bac 2 duge nghién ctu hudng téi xay dung mo
hinh xir 1Y tudn hoan, nhim tan thu nguon chit dinh dudng c6 trong nudc thai va nang cao chét
lwong nude dau ra.

Tir khéa: Nude thai chan nubi, dic tinh, chat dinh dudng, nito, phdt pho, thu hoi.

1. Téng quan

Trong nhimg ndm gin dédy, nganh chan nubi
dang phat trién rat manh mé tai Viét Nam ciing
nhu trén thé gigi. Nganh chan nudi co vai tro
quan trong trong viéc cung cdp nhu yéu pham
cho con nguoi. Pay khéng chi 1a mot ngudn cung
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cép thuc ph?lrn ma con la mot nguén tao co hoi
viéc lam, tang thu nhap cho nguoi dan dac biét
la nhitng nguoi dan tai cidc vung ndng thdn
(Béo cao thong ké Viét Nam, 2023). Nhiéu trang
trai lon ngay cang dugc xay dung va mé6 rong
trong cac nam gan day dé c6 thé dap tmg duogc
nhu ciu thi trrong ti€u thu thit lon. Véi sy gia
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tang cla cac trang trai nho, vira va 16n, diéu nay
cling dan t6i mdi nguy hai voi moi truong. Nude
thai chan nubi lon 1 mot trong nhimng van dé méi
truong dang duoc quan tam tai Viét Nam. Day la
co hoi, nhung ciing 14 thach thic khong chi d6i
v6i Viét Nam ma ca thé gioi. Néu dugce quan ly
dung cach, lugng nudce thai chan nu6i lon co thé
giam dang ké va cung cap ngudn dinh dudng co
gia tri cho ndng nghiép. Nguoc lai, néu khong
dugc quan ly dung cach, ¢ thé dan dén nhiéu tac
dong tiéu cuc dén moi trudng [1]. Cu thé, nudc
thai chan nubi lgn chtra lugng 16n chét hitu co,
vi sinh vat gay bénh (vi du: E.coli, Streptococus
spp,...), nito, phét pho va chira mot vai chat 6
nhiém doc hai (vi du: kim loai nang va khang
sinh,...) gop phan gy 6 nhlem nghiém trong
nguon nuéc mit, nude ngam, dat va khong khi.
Chat hitu co chiém khoang 70-80% luong chat
rén tach ra tir nudc thai chin nudi lon, bao gdm
hydrocarbon, peroxides, amoni acids, lipid va
céc chat dan xuét trong phéan va thirc an thira clia
chung. Nong do nito va phét pho chiém phan 16n
trong nudc thai chan nudi lgn do chung ¢o6 trong
thirc an chan nudi va dugc bai tiét qua phan,
nude tiéu. Theo thdng ké qudc gia, nganh chin
nudi ¢ Viét Nam thai ra khoang 24 ty mét khoi
nudce thai mdi nam, chi c6 10% dugce xtr ly. Phan
16n nudc thai chua qua xir Iy dwogc thai truc tiép
ra mdi truong, dan dén 6 nhiém nudc mat, nude
ngam, dat va khong khi. Nude thai chin nuéi lon
khong kiém soat co thé gay nhidu hau qua
nghiém trong, lam giam chat luong nudc, anh
huéng dén doi sbng con ngudi va san phidm nong
nghi€p. Cac vi sinh vat gy bénh trong nudc thai
6 thé truyen nhiém bénh cho con ngudi va vat
nudi, c6 thé dan t6i mat can bang sinh thai, anh
huong téi da dang sinh hoc. Hé thong biogas
duogc xem la mdt giai phap hitru hiéu trong xur ly
nude thai chin nudi lon, gitp loai bé phan 16n
chit hitu co va chit rin lo limg. Viéc ap dung
cong ngh¢ biogas ¢ hd gia dinh hodc quy mo
trang trai da tré nén phé bién & Viét Nam do tinh
don gian, chi phi thip va kha ning tan dung
ngudn niang luong tai tao khi sinh hoc [2]. Céc
du an biogas hién nay dugc thic day boi nhiéu
chuong trinh qudc gia va quc té, gop phan giam
6 nhiém moi trudng, voi hiéu qua trung binh dat

khoang 84,7% COD, 73,6% BODs va 86,1%
TSS [3]. Tuy nhién, nhiéu nghién ciru cho thiy
nude thdi sau biogas van con chira ham lugng
cao cac chat 6 nhiém nhu COD, TSS, nito va
phét pho, thudng vuot ngudng quy dinh cua
QCVN 62-MT:2025/BTNMT. Dac biét, cac hgp
chat nito (NH4*, NOs") va phdt pho (PO+*) trong
nudc thai chan nudi lon khi xa thai truc tiép ra
moi truong s€ 1a nguyén nhan chinh gay ra hién
tuong phu dudng, lam suy gidm oxy hoa tan va
anh huong dén hé sinh thai thiy sinh cac thuy
vuc tiép nhan.

Bén canh do, nito va phdt pho 14 nhimng chat
dinh dudng c6 gid tri cao, dong vai tro thiét yéu
trong san xuat nong nghiép. Trong nhimg nam
gan day, mdi lo ngai vé trit luong phdt pho toan
cau da tro nén rd rét hon. Cac dy bao chira rang
nguon cung cap phét pho kha thi vé mat kinh té
c6 thé bi vuot qua kha ning cung cap trong
khoang thoi gian tir 2030 - 2040, c6 thé xay ra
tinh trang thiéu hut ngudn cung. Pa phdt phat,
ngudn nguyén lidu phét pho du kién s& bi can
kiét trong vong 50-100 nam t4i [4]. Viéc ap dung
cac cong nghé dé thu hoi phét pho va nito tir
ngudn thai dong vai trd quan trong trong viéc
phat trién mo hinh kinh té tuan hoan, giup tai s
dung tai nguyén, dap ing nhu cau phan bén ngay
cang tang trong nong nghiép, dong thoi gop phan
dam bao an ninh luong thyc toan cau. Tuy nhién,
hiéu qua thu hoi nito va phdt pho phu thudc chit
ch& vao dic tinh ctia nuée thai dau vao, bao gém
noéng do, dang ton tai va ty 1& thanh phan dinh
dudng. Hién nay, chua c6 nhiéu c6ng trinh phan
tich moi lién h¢ gitta quy md chan nu6i, tai lugng
chat thai, nong do nito, phdt pho va mot sb thong
s6 6 nhidm dic trung ciia nude thai chian nudi sau
biogas 13 budc quan trong nhim cung cap co s&
khoa hoc cho viéc Iyra chon, thiét ké cac giai phap
xtt 1y - thu hoi dinh dudng phu hop voi tung quy
md va diéu kién thuc té.

2. Péi twong va phwong phap nghién ciru

2.1. Péi twong nghién ciiu

Nudc thai chin nudi lon dugc lay tir 13 trang
trai & Hung Yén, Ha Noi va Bac Ninh. Dia chi
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va quy mo cua cac ho gia dinh va trang trai dugc
mo ta tai Bang 1.

Béng 1. Pia diém ldy mau tai tinh Hung Yén,

Ha No6i va Béc Ninh
Gh,l Dia diém So6 lugng
chi lon
NT1 Tan Thuin, Hung Yén 150
NT2 Tan Thuin, Hung Yén 700
NT3 Tan Thuin, Hung Yén 300
NT4 A Sao, Hung Yén 600
NT5S A Sao, Hung Yén 700
NT6 A Sao, Hung Yén 290
NT7 A Sao, Hung Yén 150
NT8 A Sao, Hung Yén 100
NT9 A Sao, Hung Yén 500-600
NT10 A Sao, Hung Yén 1000
NT 11 Tay Phuong, Ha Noi 9
NT12 Tay Phuong, Ha Noi 10
NT13 | Thuan Thanh, Bac Ninh 10.000

2.2. Phurong phdp ldy mau va phan tich

2.2.1. Ldy mau va bao qudn mau nude thdi

Céc méu nudce thai di duoc 1iy sau hé thong
13 ham biogas theo TCVN 6250-2019: nude thai
- Phuong phap lay mau. Mau nude thai dugce lay
tai 6ng xa cua ham biogas tai thoi diém rira
chudéng. Mau sau khi thu thap duoc bao quan
lanh trong qua trinh van chuyén va luu gitr mau
trong tu lanh ¢ phong thi nghiém.

2.2.2. Phwong phdp phan tich mau

Céc nghién ctru dugc thuc hién tai phong thi
nghi€ém GreenLab, Khoa Moi truong, Truong
Dai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia
Ha Noi. Céc chi tiéu phan tich dugc trinh bay
trong Bang 2.

Béng 2. Cac chi sb va phuwong phéap phan tich

Céc ttlong Gidtri Phuczng Phép
SO phan tich
1 pH Do bang méy do pH
2 COoD mg/L TCVN 6491:1999
3 TSS mg/L TCVN 6625:2000
Amoni .

4 (N-NH.) mg/L TCVN 5988:1995

Phét phat SMEWW
> | (ppos) | ML 4500.PBE

3. Két qua va thao luin
3.1. PBac diém cua chu&ng nuoi lon

Tai cac diém nghién curu, trang trai va hd gia
dinh nuéi lon theo mé hinh chudng hé, co quat
va voi nudc dé lam mat va rira san. Mo hinh
chudng dugc ngudi dan ty thiét ké va xay dung,
theo céu tric tuong 3 bén. Do 4m va nhiét do
khong dugc kiém soat tot do khong c6 hé thong
lam mat. Vao mua he, ngudi dan thuong phun
nudc 1én mai chuéng lon dé giam nhiét 4o va )
lan tam tang 1én 2 lén/ngay, trong khi s 1an tim
vao mua dong la 1 lan/ngay Do d6, mét luong
nudc 16n s€ duge d6 vao bé biogas cung voi nude
tiéu, phan va thtrc 4n thira. Theo thong ké ctia Lé
Thi Thu Huong (2021), cic trang trai truyén
thdng sir dung téi 234,7 m® nude rira va 1am mat
cho mot tan lon hoi.

Ngoai ra, trén thyc té, nguoi dan co thé cao
sach phan trén san trude khi rira chudng, nhung
theo khao sat hau hét ngudi chan nudi sé sir dung
nude rira chudng dé dwa toan bo chit thai rin
(phan, thirc dn thira) trong chudng vao bé biogas.
Thiét ké chudng ho va théi quen sir dung nude
nhiéu trong qua trinh vé sinh lam ting lugng chat
hitu co va chét rén lo limg trong nudc thai. Day
cling 1a nguyén nhan chinh khién néng d6 COD
va TSS trong nudc thai chian nudi sau biogas
thuong rat cao.

Thirc an chian nudi anh huong dang ké dén
dong dinh dudng vi thanh phan thtic an anh
hudng truc tiép dén thanh phan phan [5]. Hién
nay, hau hét lon duoc nudi bang thirc n cong
nghiép c6 ham lugng protein va carbohydrate
cao, nham dam bao dinh dudng va sy phat trién
ctia lon. Bén canh ngudn thirc an cong nghiép, véi
md hinh chin nudi nhoé 1é ho gia dinh, ngudn thirc
an tir phy pham néng nghiép ciing duogc str dung
nhu gao, cam gao trdn voi thic an thira cua ho gia
dinh hodc than cay chudi, béo tAm hodc luc binh.

3.2. Pdc diem cua nuoc thai chan nuoi lon

V& hinh thai, nuée thai chan nuéi lon c6 mau
den, duc va c6 mui hoi kho chiu. Két qua phan
tich mot s6 thong s chét lugng nudc thai chin
nuoi lgn tai cac hd gia dinh va trang trai nghién
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ctru dugc trinh bay ¢ Bang 3. Nudc thai chan
nuéi lon tai khu vuc nghién ciru bi 6 nhiém
rat cao so voi cdt B cta Quy chuan ky thuéat

129

quéc gia vé nudc thai chin nuéi (QCVN
62-2025/BNNPTNT).

Bang 3. Két qua phan tich cac thong s6 nudc thai chin nuéi lon sau xir 1y biogas theo quy mé chan nudi

Quy mod trung

Quy m6 nho binh Quy mb Ién
ﬂifnc 10-150 con lon 200-300 con lgn 600-10000 con lgn
o9 [NTIL [ NTi2 | NT8 | NTI [ NT7 | NT6 | NT3 | NT9 | NT4 | NT2 | NT5 | NTI0 | NT13_| QCUN
© @ | @oo) | @s0) | @50) | (290 | (300) (gé’(% (600) | (700) | (700) | (1000) | (20000) | L5
1] pH 86 881 714 | 854 | 828 | 825 | 84 | 747 | 788 | 855 | 822 | 723 | 806 6-9
, | cop | 63 700 2130 | 1500 | 2% 1 1430 | 1360 | 4154 | 2890 | 2500 | 2780 | 5130 | 5326 | _ .
(MgL) | +10 | #5291 | +11358 | 866 | .o | #1101 | £20 | #L15 | 3606 | +100 | 8185 | +B66 | +13164
Amoni <100
o | N | 2m 280 670 | 1168 | 105 | 369 | 4425 | 740 | 5583 | 5845 | 1471 | 785 580 | {in
NHi' | 247 | 2674 | 1146 | 381 | 661 | 804 | +1302 | 2433 | £1756 | 676 | 052 | 22634 | #1561 | (N
(mg/L)
Phét
o | T |aemes | warars | 106 | 312 | 306 | 734 | 965 | 5375 | 974 | 1005 | 557 | 10375 [ oo | o
pos | £765 | #1585 | 2529 | 106 | 069 | £151 | £208 | 108 | 2289 | 321 | 153 | 143 * o
mg/L)
5| 155 | 1100 | 1540 | 2480 | 740 | 380 | 2060 | 340 | 2090 | 980 | 2100 | 2240 | 3100 | 3200 | _ o
mg/l) | 2 | +7937 | #7211 | 3606 | 20 | +8544 | +34,64 | 48544 | +2646 | +86,60 | +5292 | *100 | +100
- b6 pH: nhiéu lan trong d6 nong d6 NH4* (105-785 mg/L)

Két qua phan tich 13 mau nudc thii sau
biogas déu nim trong ngudng cho phép cia
QCVN 62-MT:2025/BTNMT, pH dao dong tir
7,14-8,55.

- COD:

O nhoém quy mé nho, ndong d6 COD cuia cac
mau nudc thai déu cao hon ngudng x4 thai theo
QCVN 62-MT:2025/BTNMT.

O nhém quy mé trung binh, ndong d6 COD
dao dong tir 1360-1430 mg/L, trung binh la 1395
+ 49,49 mg/L, vugt ngudng cho phep gan 4 lan.
O nhém quy mé 16n, ndng d6 COD cao hon
nhom quy mo nho va trung binh, trung binh cao
hon nhém quy mé nhé 2 1an, cao hon nhém quy
md trung binh 2,6 lin va cao hon QCVN
62-2025 8,5 lan. Nong do trung binh 1a 3757,14
+ 300 mg/L.

Két qua cho thay gia tri thong s6 COD ciia
nudc thai sau ham biogas & quy mo trang trai cao
hon gia tri COD clia nude thai sau him biogas &
quy mo hd gia dinh. Nguyén nhan cuia sy khac
biét nay c6 thé 1a do gia tri nuéc thai dau vao
khac nhau, phu thudc vao dic diém ddi tuong
chan nu6i, phuong phap chan nudi, mat do chan
nuoi trong chudng trai, cling nhu ngudn thirc an.

- Chét dinh dudng:

Két qua phan tich tai Bang 3 nong do cuia cac
chat dinh dudng déu vuot quy chuin cho phép

va PO+* (30,6-187,65 mg/L). Theo Sakadevan
va Nguyen (2017), khoang 128 triéu tin nito va
24 triéu tan phdt pho duoc thai ra moi trudong
hang nam tir nude thai chin nudi. Udce tinh dén
nam 2050 con s6 nay du kién sé tang lan luot 1a
23% va 54% ddi voi nito va phét pho. Chét dinh
dudng du thira xay ra khi moi truong ty nhién
khong thé hap thy hoan toan chung, din dén sy
tich tu cac chat trong mdi trudng dat va nudc.
Nong d6 chit dinh dudng qua cao s& din dén
tang doc tinh ddi v6i cay luong thyc, 1am giam
d6 phi nhidu va niang suit cua dat. Va theo
nghién ctu cua Garcia-Launay va cong su
(2018), Jiang va cong su (2020) 64% - 97% tinh
trang phii dudng va 14,5% tong luong khi thai
nha kinh do con ngudi gy ra 1a do chét dinh
dudng du thira trong nganh chan nubi.

Két qua Bang 3 cho thdy, gia tri cac thong sd
trong nudc thai sau biogas nhu COD, TSS, nito
& quy md trang trai (vira va 1én) cao hon so véi
nudc thai sau biogas ¢ quy mo hd gia dinh (nho).
Nguyén nhan cta sy chénh léch nay c6 thé 1a do
gia tri nudce thai dAu vao khac nhau do dic diém
dbi twgng chin nudi, phuong phap chan nudi, s6
lugng lgn trong chuéng, dd tudi lon cling nhu
luong nudce va s6 1an vé sinh chuéng trai [6].

Vi gia tri khao sat & trén, nghién ctru nay da
chi ra rang ndng d6 cac chat hitu co thong qua
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gia trj COD, cling nhu dinh duérng thong qua nito
(N-NH4") va phét pho (POs*) déu kha cao, cao
gap nhiéu 1an so véi tiéu chudn cho phép. Bén
canh do, tinh trang nguon N va P hién nay ngay
cang can kiét do tinh trang lam dung phan bén
trong nong nghi€p. V4i mo hinh ti€u thy hién tai,
trir lugng phot pho c6 thé can kiét trong vong
90-300 nam téi vi phdt pho 14 ngudn tai nguyén
c6 han, khong thé tai tao [7]. Su can kiét trir
luong phdt pho chic chan s& tac dong tiéu cuc
dén an ninh luong thyc toan cau, vi phdt pho
dong vai trd quan trong trong qué trinh sinh
truong ctia cdy ho dau va cd dinh dam trong
dat [8]. Trudc van dé 6 nhiém ngudn nude do du
thira cac chat dinh dudng trong nudc thai va
thiéu hut chat dinh dudng do hoat dong nong
nghi¢p, cac nha khoa hoc va chinh phu da dat ra
thach thure 1a phai xay dung cac phuong phap va
chinh sach phil hop dé thuc day viéc tai sir dung
nudc thai chan nudi, tao ra chu trinh chét thai,
phat trién theo hudng tudn hoan va phat trién bén
vitng. Sy phat trién bén viing va kinh té tuan
hoan dang thuc ddy mét cudc cach mang trong
cach quan ly nudc thai. Thay vi chi loai bo va xtr

STRUVITE

Thém PO J
* I |
Nurdre thi lon 7 St
- Guda NH,;- wr PO
NP>

-y

Them \Ig

KEO TU

Nuwére thai lon
= Liegmg de PO -
- Chat Jitw cor

ly, gio day chiing ta c6 thé thu hoi va tai sir dung
nudc, nang luong va vat licu tir nude thai.

3.3. Tiém ndng thu hoi chat dinh dudng

Két qua phéan tich cho thidy néng do nito
(dang NH.%) va phét pho (dang PO+ trong
nudc thai chian nudi lgn sau biogas déu vuot
ngudng quy chuin nhiéu lan. Cy thé, ndng do
NH.* dao dong tir 105-785 mg/L, cao gép 1,5-5
lan gi6i han cho phép (150 mg/L). Ham luong
PO.* nam trong khoang 30,6 187,65 mg/L. Pay
1a mot nguon chira nhiéu chit dinh dudng can
duoc thu hdi. Vi quy mé trang trai 16n (>1000
con), tai lugng N, P phat thai ra moi truong hang
ngay tuong duong vdi nhu cau bon phan ctia nhiéu
hecta dt canh tac. Diéu nay cho thiy nudc thai chan
nudi khong chi la chat 6 nhiém ma con 1 ngudn tai
nguyén néu dugc quan ly va xu 1y hop 1y.

Ngoai ham lugng nito va phét pho cao, nudc
thai chan nu6i lon con chira nhiéu chit hiru co va
¢6 chira mot s6 chat doc hai nhu thuéc khang
sinh. Do d6, viéc xir Iy nudc thai két hop ciia cac
phuong phap va quy trinh xtr Iy dé vira loai bo chat
6 nhiém, vira toi wu kha ning thu héi dinh dudng.

QUANG XUCTAC

Nure thii lon
Chat it cot
- Khdng sinh

Ao/ Ho

Hinh 1. B¢ xuét quy trinh thu hoi va xir Iy mot s chét trong nude thai chan nudi.

Trén thé gidi, nhiéu nghién ctru da ching
minh tiém nang thu hdi N va P tir nude thai chin
nudi thong qua cac cong nghé nhu két tia
struvite (MgNHsPO4'6H20), st dung vat li€u
hap phu (biochar, zeolit, xi thép, vat liéu xay
dung tai ché), hodc cong nghé sinh hoc (tao, vi
sinh vat). Cac cong nghé nay khong chi giap
giam tai 6 nhiém ma con tao ra san pham co gia
tri st dung trong nong nghi€p. Tai Viét Nam,
viéc 4p dung cac phuong phap thu hdi con han

ché, chu yéu méi dimg ¢ mirc xir Iy giam thiéu 6
nhiém. Do d6, khai thac nuéc thai chan nudi nhu
mot ngudn dinh dudng thay thé phan boén hoa
hoc vira ¢6 ¥ nghia kinh té, vira gop phan dam
bao an ninh luong thyuc trong bbi canh trit luong
phét pho toan cau dang suy giam. Cong nghé
Struvite s& gitip thu hdi tdi da lwong NH,", luong
du PO+* va chat hitu co s& dugc xir ly trong quy
trinh keo tu dién hoa dé loai bé hoan toan PO+
va mot phan chét hitu co. Cong nghé quang xitic
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tac sé 1a quy trinh cudi ciing dé loai bo phan chat
hitu co con lai va cac hop chat khang sinh ton dur,
dé dam bao nude thai sau xtr Iy an toan hon trudc
khi xa thai ra mdi trudng tiép nhan (ao, hd).

Vi néng do N va P cao, nu6c thai chan nudi
sau biogas c6 tiém ning 16n dé phat trién cic md
hinh xir 1y tuan hoan - tai str dung. Py 1a co s&
khoa hoc quan trong dé dé xuit cac nghién ciru
tiép theo nham lya chon vt liéu, tdi wu hoa diéu
kién va xay dung hé théng cong nghé phu hop
véi didu kién thyc tién & Viét Nam.

4. Két luén

Két qua phan tich 13 mau nudc thai chin
nudi lgn sau biogas tai cac trang trai va ho chan
nuoi & Hung Yén, Ha Noi va Bic Ninh cho théy
nong d6 COD, TSS, NH.* va POs*~ déu cao hon
nhiéu so véi QCVN 62 - 2025/BNNPTNT, mic
du hé théng biogas da xir Iy mot phan dang ké
chat hitu co. Céc théng s vé chat hitu co, dinh
dudng va vi sinh vat (COD, TSS, NH,*, PO,
clia nude thai déu vuot ngudng quy chuan cho
phép so véi QCVN 62-2025 tuong tng 1a COD
(639-5326 mg/L); TSS (340-3200 mg/L), NHa4*
(105-785 mg/L) va PO+ (30,6-187,65 mg/L).
Diéu nay khing dinh riang nuéc thai sau biogas
van 1 ngu6n 6 nhiém nghiém trong néu xa thang
ra moi trudng.

Tuy nhién, véi ham lugng nito va phét pho
cao, nudc thai chin nudi sau biogas dong thoi la
ngudn tai nguyén dinh dudng c6 thé thu hoi va
tai str dung trong nong nghiép. Viéc két hop cac
cong nghé xir Iy - bao gdm két tia Struvite dé thu
hdi NH4* va PO+, keo tu dién héa dé loai bo
phan du PO+*~ va chat hitu co va quang xdc tac
dé xir 1y triét dé hop chat hitu co kho phan hay
va khang sinh ton du - ¢6 thé hinh thanh mot quy
trinh xtr Iy tuan hoan, vira giam tai 6 nhidm vira
tao ra san pham co gia tri.

Loi caAm on
Nghién ctru nay duoc tai trg boi Quy Phat

trién Khoa hoc Cong nghe, Pai hoc Qudc gia Ha
Nai trong dé tai ma s6 QG.23.62.
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