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TOM TAT

Nghién ctru duoc thuc hién nhim xac dinh tiém nang x ly nuéc thai sau biogas cta béo tai
chuot (Salvinia molesta). Thi nghiém duoc bé tri trong diéu kién nha lwéi voi 6 nghiém thuc 12 ty
1é pha loang nuoc thai sau biogas (NT) tir ho chin nudi heo voi nuéc song (NS) bao gdm: 5% NT
+95% NS (NT1), 10% NT + 90% NS (NT2), 20% NT + 80% NS (NT3), 30% NT + 70% NS (NT4), 40%
NT + 60% NS (NT5) va 50% NT + 50% NS (NT6). Cac nghiém thirc duoc bo tri hoan toan ngau
nhién véi 3 1an lap lai. Mat do beo 158 g/thung (twong duwong v6i 158 g cho 0,15 m? dién tich xi
ly) duoc 4ap dung dé xtt ly nudc thai voi thé tich méi thung 1a 35 L (25 cm). Thoi gian luu nuéc
trong hé thoéng duoc thiét 1ap 15 ngay va mau nuéc duoc thu dinh ky 5 ngay/1an. Sau 15 ngay van
hanh, cac chi tiéu chat luong nuéc dau ra gdm: pH, COD, TP déu dat trong gioi han cho phép
theo QCVN 62:2025/BTNMT (cot B). Hieu suat xtt Iy COD ctia cac nghiém thie NT1, NT2, NT3,
NT4, NT5, NT6 lan luot dat 77,2; 72,1; 79,4; 75,6; 82,8; 72,5%. Tuong tu, hiéu suat loai bd téng
dam vo co (TIN) dat 98,1; 98,4; 98,8; 99,0; 99,1; 98,6% va TP duoc loai bo voi hiéu suat tuong tng
1a 96,5; 86,6; 98,3; 96,3; 98,1; 90,3%. Trong do, NT3, NT4, NT5 cho hiéu qua xt Iy dong thoi COD,
TIN va TP tot nhat. Diéu nay cho thdy, nong d6 dau vao khoang 216,0 - 248,0 mg COD/L, 13,9 -
29,7 mg TIN/L va 5,2 - 8,3 mg TP/L ctia NT3, NT4, NT5 Ia t6i wu cho hoat dong hap thu cta béo
tai chuot ciing nhu cac qua trinh vi sinh vat cong sinh, giip hé thong van hanh 6n dinh va dat
hiéu qua xt ly vuot troi. Khoi luong tuoi béo tang gap 2,08 - 2,18 1an sau 15 ngay va cac ty 1é pha
loang khong anh huéng dén sinh trudng ctia cay. Xit Iy bang béo tai chuot 1a giai phap sinh hoc
hiéu qua, chi phi thap, dé 4p dung cho ho gia dinh déng bing song Ctru Long trong moé hinh
VACB.

Tt khoéa: Béo tai chudt, dam, hiéu suat xir Iy, nudc thai biogas, Ian.

1. BAT VAN BE
Mo hinh vuon - ao - chudng - biogas (VACB)

mg/L, cao hon so v4i QCVN 62:2016/BTNMT [3],
la nguyén nhan lam suy gidm chat luong ngudn

duoc khuyén khich tai Viet Nam dé thuc ddy nong
nghiép tuan hoan bén ving, tan dung chat thai
chin nuoi san xuat khi sinh hoc (biogas) va gidm 6
nhiém moi truong. Theo Nguyén Trong Tuyén
(2024) [1], c6 khoang 35% ho chan nuoi xit Iy chat
thai bang biogas, tuy nhién, nudc thai sau biogas
van chta nhiéu chiat 6 nhiém hitu co va dinh
duong. Nghién ctu ctia Nguyén Tri Thirc va cs
(2020) [2] ghi nhan, ham lwong TKN va TP trong
nudc sau tdi biogas lan luot 1a 213,97 va 135,41

nuoc ti€p nhan néu khong xir Iy triet dé [4].

Giai phap dung thuc vat thay sinh ndi nhu:
Luc binh, béo tai tuong, béo tam duoc wa chudng
do chi phi thap, dé 4p dung va than thién moi
treong, voi hiéu qua hap thu chat 6 nhiém cao [2].
Béo tai chudt (Salvinia molesta) 1a mot loai duong
Xi nudc ndi c6 ngudn géc Nam My, duoc xem 1a
thuc vat thiy sinh tiém nang trong xt ly nuoc thai
nho téc do sinh trudng nhanh, kha ning tai sinh
manh va hé ré chum phat trién, c6 kha ning hip
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thu hiéu qua cac chat 6 nhiém ma van dam bao
anh sang xuyén qua cot nudc, han ché nguy co
che pht bé mat [5]. Két qud nghién ctu cta
Ahmad va cs (2017) [6] ghi nhan, beo tai chuét dat
muc giam 49,7% d6 mau va 100% COD trong nudc
thai nha may gidy, khing dinh hiéu suat phan giai
chat hitu co rat cao. Két qua nghién ctu cta
Mishra va cs (2018) [7] ghi nhan, loai nay loai bo
78% COD, 67% TDS va 68% SS trong nudc thai dét
nhuom, cho thdy kha ning xit ly dong thoi chat
httu co (COD), chat ran hoa tan (TDS) va lo ling
(SS). Nghién cttu cia Kumar va Deswal (2020) [8]
tiép tuc ching minh tiém nang cua loai nay khi ghi
nhan mtc gidm 75% COD va 80% phospho (PO,*)
trong nudc thai nha may xay xat gao sau 15 ngay
xtt ly. B6 sung thém bang chimg, két qua nghién
ctru ctia Hauwa va Gasim (2020) [9] cho thay, do
duc, PO,-P va NH,-N giam lan luot 94%, 90,47% va
92,1% chi trong 24 gio trong hé théng thiy canh st
dung beéo tai chudt. Téng hop cac két qua cho
thdy, béo tai chudt cé kha ning loai bo hiéu qua
nhiéu chi tiéu 6 nhiém hitu co va dinh duong, voi
hiéu suat phu thuoc dang ké vao diéu kién moi
treong nhu nong do6 dau vao va muc do pha loang
cuia nudc thai.

Tai Viét Nam, cac nghién ctu danh gia hiéu
qua xtt ly nuoc thai sau biogas bing beéo tai chuot
con rat han ché, cht yéu tap trung vao nhimg loai
thay sinh phd bién nhu luc binh va béo tai tuong,
trong khi béo tai chudt duoc ghi nhan cé nhiéu
dac diém sinh thai va kha nang hip thu dinh
dudng vuot troi van chua dugc quan tam trong boi
canh tng dung cho xtt Iy nuéc thai. Do do, nghién
cttu nay duoc thuc hién nhidm bé sung dir lieu
khoa hoc va dé xuat giai phap xt ly nuoc thai hiéu
qua, phu hop cho néng hé. Viéc ing dung béo tai
chuot khong chi giup giam chi phi xt Iy ma con
tao sinh khoi c6 thé it compost va tan dung nudc
da xur ly cho tudi tieu, qua d6 dong gop vao mo
hinh nong nghiép tuan hoan va bén vilng & dong
bang song Ctru Long.

2. PHUONG PHAP NGHIEN CUU
2.1. Chuén bi thi nghieém

Chuén bi mau nudc thai biogas: Nudc thai sau
tui biogas duogc thu thap tai ho chin nudi xa Nhon

Ai, thanh phé Cin Tho (9°58'38.6'N
105°40’51.5"E). Ho gia dinh nuoéi 7 con heo va sit
dung hé thong ham biogas dé xtt ly chat thai chan
nudi, luong nudc thai sau tai 4 moéi ngay khoang
200 - 250 lit. Chat luong nudc thai sau biogas duoc
tham khdo tir cac nghién ctru trudc day, cho thay
noéng do cac chat 6 nhiém thuong cao [2] va vuot
gi6i han cho phép cia QCVN 62:2016/BTNMT
[3], khang dinh su can thiét phai xit ly thém. Dua
tren dac diém nudc thai sau biogas trong thuc té
va nham xay dung dai néng do phu hop dé danh
gia hiéu qua xir Iy ctia béo tai chuot. Nudc thai sau
khi thu vé pha loang v6i nuoc song dé dat cac ty le
la 5, 10, 20, 30, 40, 50%; nudc thai duoc danh gia
chat luong nudc thong qua cac thong so: Nhiét do,
pH, DO, TDS, EC, COD, N-NO,, N-NO;, N-NH,",
TIN, P-PO,*> va TP (Bang 1).

Chudn bi mau cay: Béo tai chuot duoc thu
thap & xa Vinh Vién, thanh phé Can Tho
(9°41°28.28"N 105°25’52.73"E). Chon nhiing cay
beéo khde, khong tia vang va rtta sach bang nudc
may dé loai bo tap chat bam trén ré va 1. Truoc
khi bo tri thi nghiém, xac dinh khoi luong tuoi,
chiéu dai ré, dém sé 14 va chup anh dac tinh ban dau.

2.2. B tri thi nghiém

Thi nghiém gom 6 nghiém thirc ty lé pha
loang nudc thai sau biogas va nudc song (Bang 1):
5% NT + 95% NS (NT1); 10% NT + 90% NS (NT2);
20% NT + 80% NS (NT3); 30% NT + 70% NS (NT4);
40% NT + 60% NS (NT5); 50% NT + 50% NS (NT6).
Thi nghiém duoc b6 tri theo kiéu hoan toan ngau
nhién véi 3 1an 14p lai trong diéu kién nha luoi cta
Khoa Moi truong va Tai nguyén thién nhién, Dai
hoc Can Tho. Theo két qua nghién ctu cta
Nguyén Tri Thie va cs (2020) [2], khi st dung béo
tai tuong trong xt ly nudc thai biogas, béo biéu
hién ro hién twong suy gidm sinh trudong, tham chi
chét & cac ty le 50, 75, 100% nudc thai, trong khi
cac muc pha loang thap hon (5, 10, 20% nudc thai)
duy tri dugc kha nang sinh truéng va xit ly tuong
doi tot. Viec tang néong do lén toi 50% ciing nham
danh gia giéi han chiu dung sinh ly ctia béo tai
chuoét trong diéu kién thuc té, dong thoi xac dinh
nguong pha loang phu hop nhat dé can bang gitra
hiéu suat xt ly va sinh trudng thuc vat trong cac
hé thong xtt Iy sinh hoc & quy mé nong ho.
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Bang 1. Chat luong nudc thai dau vao ctia cac nghiém thirc

QCVN
Chitiéu | Ponvi | NT1 | NT2 | NT3 | NT4 | NT5 | NT6 | Nuodcsong | 62:2025/BTNMT
[10]
Nhiét do °C 279 | 283 | 283 28,4 28,4 28,3 | 28,4+0,01 -
pH - 71 71 7,1 71 7,1 7,2 7,0 +£0,01 6-9
EC puS/cm | 850 870 830 830 1480 | 1620 | 890+ 0,02 -
DO mg/L 0,8 0,7 0,7 0,6 0,6 0,5 2,9+0,01 -
TDS mg/L | 420 430 460 450 680 790 440 + 0,02 -
COD mg/L | 176,0 | 2064 | 216,0 | 228,8 | 248,0 | 268,0 | 50,40 + 5,47 <150
N-NO, | mg/L | 0,005 | 0,048 | 0,069 | 0,111 | 0,160 | 0,229 | 0,015+ 0,00 -
N-NOy | mg/L | 0,038 | 0,043 | 0,049 | 0,073 | 0,140 | 0,198 | 0,032 + 0,00 -
N-NH,” | mg/L | 6,641 | 8,282 | 13,767 | 20,186 | 29,448 | 44,679 | 0,217 £ 0,03 -
TIN mg/L | 6,685 | 8372 | 13,886 | 20,370 | 29,748 | 45,106 | 0,104 + 0,03 -
P-PO,* | mg/L | 1,053 | 1,446 | 2,077 | 3,565 | 4,056 | 6,613 | 0,057+ 0,00 -
TP mg/L | 2,406 | 3,210 | 5277 | 5904 | 8,267 | 11,486 | 0,370+ 0,04 <14

Nudc thai sau pha loang ctia 6 nghiém thic
van con 6 nhiém dang ké (Bang 1), cu thé: Ham
Iwong COD (176,0 - 268,0 mg/L) vuot QCVN
62:2025/BTNMT [10]; ham luong N-NH,* va TP
van & mtc rat cao so véi nghién ctu vé nudc thai
sau biogas [2]. Piéu nay phan anh tai luong 6
nhiém dau vao l6n du nudc thai da duoc pha loang
Oty 1é 5 - 50%. Ngoai cac chi tiéu quy dinh trong
QCVN 62:2025/BTNMT [10], nghién cttu b sung
cac dang dam vo co nhu: PO,*, TIN, EC va TDS dé
danh gia toan dién dac tinh nuéc thai va kha nang
hap thu dinh dudng ctia béo tai chuot theo huéng
ti€p can va ké thtra cac nghién ctu truée do. Tom
lai, chat luong nudc & tat ca 6 nghiém thic chua
dat yéu cau dé thai ra moi truong hodc tai stt dung
cho tudi tiéu, dac biét trong bdi canh nguon nudc
sau biogas hién dang duoc xa truc tiép vao kénh
tuoi ctia nong ho. Vi vay, viec tiép tuc xtt Iy nuoc
sau biogas sau khi pha loang 1a can thiét.

Tién hanh dong 35 L nué6c theo ting ty 1é
tuong ung voi ting nghiém thitc cho vao moi
thung nhua kich thuéc 50 x 30 x 37 cm (dién tich
bé mat 1a 0,15 m?). Béo tai chuot duoc trong voi
mat do 158 g/thung (béo chiém khoang 25% dién
tich bé mat thung), gia tri nay duoc lua chon dua
tren két qua nghién ctu cta Munfarida va cs
(2020) [5], Ahmad va cs (2017) [6]. Thi nghiém
duoc thuc hién trong 15 ngay & diéu kién nha luoi
dam bao anh sang cho cay sinh truong va phat
trién (Hinh 1). Khoang thoi gian nay duoc lua
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chon duya trén dic diém sinh truéng cia béo tai
chuot, khi loai nay thuong dat toc do hap thu dinh
duong cao nhat trong 10 - 15 ngay dau trudc khi
khéi luong cay bat dau bao hoa. Moc thoi gian nay
cing phu hop v6i cac nghién ctu trudce, beo tai
chuét cho hiéu suat xt ly toi vu trong khoang 12 -
15 ngay [7, 8].

158 g béo+35 L I 158 gbeo+35 L ‘ 158 gbéo+35L
5% NT+95% NS | 10% NT +90% NS ‘ 20% NT +80% NS
J

158 gbéo+35L

25cm 12en

158 gbéo+35L

30% NT+70%NS ‘ 50% NT +50% NS

Két thic thi nghiém
(15 ngay)

Bitdiu | | |
thi nghiém | | |
S ngiy 10 ngay

Hinh 1. M6 phong thi nghiém

2.3. Phuong ph4p thu va phan tich mau nuéc
va mau cay

Mau nuéc duoc thu véi tan suit 5 ngay/lan,
tan suat nay phan anh day da cac giai doan sinh
trudng chinh ctia béo tai chuot bao gém: Giai doan
thich nghi, tang truéng manh va 6n dinh, dong
thoi dam bao tinh ké thira phuong phap theo két
qua nghién cttu cia Nguyén Thi Héng Nho va cs
(2021) [11], gitp danh gia chinh x4c hiéu suat xir
ly qua thoi gian. Viec thu mau duoc thuc hién vao
buéi sang trong khodng thoi gian tixr 7 - 8 gio.
Luong nuéc duoc theo doi va bé sung bing nuodc
song dé bu cho luwong nudc da bay hoi, ghi nhan
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thé thich nudc duoc bd sung. Nuéc song st dung
dé bé sung duoc phan tich day da cac chi tiéu va
trinh bay trong bang 1, cho thay bién do dao dong
ctia cac thong so hep va 6n dinh gitta cac lan bd
sung; dong thoi luong nudc bd sung nhd so véi
tong thé tich thi nghiém. Vi vay, chat luong nuodc
song khong anh hudng dang ké dén két qua thi
nghiém va khong lam sai léch danh gid hiéu suat
xtt ly ctia béo tai chuot [2, 9]. Cac chi tiéu trong

nudc gom: Nhiét do, pH, DO, TDS, EC duoc do
triee tiép tai hién truong bang may chuyén dung
(Bang 2). Cac chi tiéu héa tinh nudc con lai duoc
phan tich tai cac phong thi nghiém tai toa nha RLC
thuoc B6 mon Khoa hoc Méi truong, Khoa Moi
truong va Tai nguyén thién nhién, Pai hoc Can
Tho theo quy trinh tiéu chudn danh gia nuoc va
nuoc thai [12].

Bang 2. Phuong phap phan tich mau nudc theo chuin

STT Chi tieu Don vi Phuong phap phan tich
1 Nhiét do °C Do truc tiép bang may DO (Hanna 9146)
2 pH - Do truc tiép tai hién truong bang may pH (Hanna 8424)
3 EC mS/cm Do tryc tiép bang may EC cam tay (Hanna 99300)
4 DO mg/L Do truc tiép bing may do DO cim tay (Hanna 9146)
5 TDS mg/L Do truc tiép bang may do EC cam tay (Hanna 99300)
6 COD mg/L Phuong phap chudn do biang FAS
7 N-NO, mg/L Phuong phap colorimetric [12]
8 N-NO; mg/L Phuong phap Salycylate, 4500-B [12]
9 N-NH, mg/L Phuong phap indophenol blue [12]
10 P-PO* mg/L Phuong phap axit ascrobic [12]
11 TP mg/L Phuong phap axit ascrobic [12]

Khoi luong beo tai chuot duoc xac dinh tai 5,
10, 15 ngay bang cach can toan bo sinh khai béo
trong mdi bé dé ghi nhan khéi luong tuoi tdng.
Viéc theo doi khoi luwong tuoi giup danh gia truc
tiép su bién dong sinh trudng cda beéo tai chudt
qua cac giai doan sinh truéng va xtt Iy nudc thai.

2.4. Phurong phép xit ly s6 liéu

S6 lieu duoc téng hop, tinh toan bang phan
mém Microsoft Excel 2013. Stt dung phan mém
thong ké Statgraphic Centurion XV (StatPoint,
Inc., Hoa Ky) dé phan tich phuong sai mét nhan to
(One-way ANOVA). So sanh trung binh cac
nghiém thitc dua vao kiém dinh Tukey & muc y
nghia 5% dé so sanh su khac biét gitta cac nghiém
thtc va thoi gian x ly. St dung phan mém
Sigmaplot 14.0 (San Jose, California, Hoa Ky) dé
vé biéu do.

Chat luong nudc sau xtt ly duoc so sanh voi
QCVN 62:2025/BTNMT [10], cot B, tuong duong
muc B & bang 2 va 3 cia QCVN 08:2023/BTNMT
[13]. Pay la cac nguong giéi han ap dung cho
truong hop nuéc thai dugc xa ra ngudn nudc tiép
nhan 1a kénh, song khong dung cho muc dich cap
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nuodc sinh hoat. Diéu nay phu hop véi thuc té tai
nong ho, noi nudce thai sau biogas thuong duoc xa
truc tiép ra kénh/rach noi dong, cac thiy vuc co
chitc nang tuwdi tiéu, tiéu thoat nudc va khong yéu
cau chat luong cao nhu muc dich cdp nudc sach.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dién bién gia tri nhiét do, pH, EC va ham
leong TDS

Két qua cho thdy, ty 1é pha loang nudc thai
khong anh hudng dén nhiét do nudc trong suot
qua trinh xtt Iy (p > 0,05; hinh 2A), ngoai trir thoi
diém 15 ngay (p < 0,05) va khong c6 su khac biet
gitra cac dot thu mau (p > 0,05), ngoai trir NT1,
NT4, NT6 (p < 0,05) & dot thu mau 15 ngay thap
hon dot 5 va 10 ngay. Nhin chung, nhiét dé dao
dong trong khoang 27,5 - 28,5°C, thé hién xu
huéng 6n dinh tuwong doi va giam nhe & dot 3 so
voi gia tri dau vao. Su giam nay cé thé duoc ly
giai boi mat do beéo tang cao theo thoi gian, che
pht phan 16n bé mat nuoc, lam han ché luong bic
xa mat troi hdp thu vao bé va lam giam nhiét do
nudc so voi giai doan dau. Mac du vay, gia tri
nhiét do do dwoc van nim trong khoang thich
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hop cho su sinh trudng cia beéo tai chudt (22 -
30°C) va thuan loi cho hoat dong ctia hé thuc vat
va vi sinh vat [14].

== 10N

—= 5N

35 — — QCVN 62:2025/BTNMT

in
-4
3

Giii tri EC (uS/em)

500

NT1 NT2 NT3 NT4 NTS NT6
Nehié

NT1 NT2 NT3 NT4 NT5 NT6 3
hi¢m thire

Hinh 2. Dién bién gi4 tri nhiét do (A), pH (B), TDS
(©), EC (D) ctia cac nghiém thic theo thoi gian

Ghi chu: * ** *** Sy khac biét co y nghia
thong ké gitta cdc thoi diém thu mau ¢ muic y
nghia Iin Iuot 5% 1%, 0,1% dua vdo kiém dinh
Tukey HSD (* p < 0,05; ** p < 0,01; ***p < 0,001).
Trong cung mot thoi diém thu mau, cdc chi cdi a,
b, ¢ khac nhau chi sur khic biét co y nghia thong
ké gitta cdc nghiém thirc theo kiém dinh Tukey
HSD ¢ muic 5%.

Gia tri pH trong nuéc dao dong 6,9 - 7,4 va
nam trong gi6i han cho phép cta QCVN
62:2025/BTNMT [10] cot B (6 - 9), thich hop cho
hoat dong cua vi sinh vat va sinh vat thay sinh va
c6 su khac biét gitta cac nghiém thtc trong cung
dot thu mau (p < 0,05; hinh 2B), ngoai trit thoi
diém 5 ngay (p > 0,05). Tuy nhién, trong cung
mot nghiém thitc khong cé su khac biét ro rét
gitra cac thoi diém thu mau (p > 0,05), ngoai trix
NT6 (p < 0,05). Nhin chung, gia tri pH trong nudc
& cac nghiém thic c6 xu huéng cao hon hodc xip
xi so v6i gia tri dau vao, cho thay qua trinh xt ly
bang béo tai chuot gop phan 6n dinh va tang nhe
do0 kiém ctia moi truong nudc. Rieng & NT6, &
thoi diém 10 va 15 ngay, gia tri pH thap hon so
v6i dau vao va giam thap hon thoi diém 5 ngay, co
thé do dién tich che pht mit nuéc cia béo ting
cao trong moi truong nudc cé ham luong N, P cao
nhat, lam gidm cuong do chiéu sang vao bé, han
ché qua trinh quang hop lam pH trong nudc
giam. Két qua nay phu hop vdéi két qua nghién
ctu ctia Nguyén Van Cong va cs (2021) [15], su
che phu ctia béo lam giam luong 4nh sang xuyén

vao bé, khién qua trinh ho hap chiém wu thé hon
so voi quang hop, dan dén gia tang CO, va lam
giam pH so véi doi ching.

Cé su khac biet dang ké gitra cac nghiém thiac
vé ham luong TDS va gia tri EC trong ctung thoi
diém thu mau (p < 0,05; hinh 2C) va gitta cac dot
thu mau trong cting mét nghiém thace (p < 0,05),
ngoai trit NT4 do6i voi TDS va NT3, NT4 doi voi EC
(p > 0,05). Nhin chung, ham luong TDS va gia tri
EC trong nuéc déu c6 xu huéng gidm dan theo
thoi gian va thap nhat & thoi diém 15 ngay xtt ly,
giam dang ké so voi dau vao. Cu thé, ham luong
TDS sau 15 ngay xt ly theo th te NT1 < NT2 <
NT3 < NT4 < NT5 < NT6 lan luot 1a 283,3 < 340,0 <
346,7 < 360,3 < 383,3 < 510,0 mg/L va véi EC 1a
590,0 < 706,7 < 713,3 < 720,0 < 786,7 < 1.093,3
(uS/cm), gidm 1,55 - 2,40 va 1,08 - 1,48 1an so véi
gia tri dau vao (680,0 - 790,0 mg/L va 850,0 —
1.620,0 pS/cm). Su gidm dong thoi cta TDS va EC
phan anh suw gidm ham luong cac chat ran va ion
hoa tan trong nudc thai. Nguyén nhan chia yéu do
qua trinh phan ly cta cidc mudi tan trong nudc
thanh anion va cation, sau d6 duoc cay hap thu dé
thuc d4y su ting sinh khoi [16]. Ngoai ra, hoat
dong ctia vi sinh vat cong sinh cting qua trinh két
tia mudi vé co gép phan lam giam ham luong ion
hoa tan, tir d6 dan dén ham luong TDS va gia tri
EC giam dang ké so voi ban dau.

3.2. Dién bién ham lugng oxy hoa tan (DO) va
nhu ciu oxy héa hoc (COD)

Ham lugng DO gitta cdc nghiém thic co su
khac biét dang ké & cac dot thu mau (p < 0,05;
hinh 3A), ngoai trir thoi diém 15 ngay (p > 0,05) va
DO c6 xu huong tang dan theo thoi gian (p < 0,05).
Nhin chung, ham luong DO trong nudc sau xt ly
cai thién dang ké so véi ban dau, dic biét 1a sau 10
- 15 ngay xtt ly. Cu thé, ham luong DO sau 10 - 15
ngay xtt ly & cac nghiém thiec dao dong tir 5,8 - 6,5
mg/L, ting gap 3,22 - 3,82 1an so voi dau vao (1,8 -
1,7 mg/L). Theo QCVN 62:2025/BTNMT [10],
DO khong duoc quy dinh; tuy nhién, doi chiéu voi
QCVN 08:2023/BTNMT [13], gia tri DO t6i thiéu
quy dinh trong cot B 1a > 5,0 mg/L, do d6 ham
luong DO sau xtt Iy & cac nghiém thic déu dat cot
B ciia QCVN 08:2023/BTNMT [13]. Bén canh d6,
xu huéng tang cua DO qua cac dot thu mau tuong
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te nhu bién dong nhiét do, cho thdy diéu kién
trong bé ngay cang thuan loi cho qua trinh oxy
hoéa sinh hoc. Ngoai ra, theo Brix (1997) [17], hé
ré cua thyc vat thity sinh con déng vai tro b6 sung
oxy cho moi truong nudc. Cac loai nay c6 cau tric
rébng bén trong than va ré, cho phép van chuyén
oxy tit khong khi qua 14, than xudng ré roi khuéch
tan ra vung nudéc xung quanh. Nho co ché nay,
ham luong DO trong nuédc cé xu huong ting dan
theo thoi gian, gép phan cai thién chat luong moi
truong trong bé xtt ly.

—Diuvio —— QCVN 62:2025/BTNMT
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Hinh 3. Dién bién ham lirgng DO (A) va COD (B)
cila cac nghiém thic theo thoi gian

Ghi chu: * ** *** Sy khic biét co y nghia
thong ké gita cdc thoi diém thu mau & miic y
nghia Iin luot 5% 1%, 0,1% dua vdo kiém dinh
Tukey HSD (*p < 0,05; ** p < 0,01; *** p < 0,001).
Trong cung mot thoi diém thu mau, cdc chir cdi a,
b, ¢ khac nhau chi sir khic biét co y nghia thong
ké giita cdc nghiém thirc theo kiém dinh Tukey HSD
& murc 5%

Ham luong DO trong nuéc sau xtt ly duoc cai
thién 1a yéu t6 quan trong giap gia ting nong do
oxy trong nuoc thuc ddy qua trinh phan hty chat
hitu co, thé hién qua két qua ham lwong COD
giam dang ké so véi dau vao va giam nhiéu nhat &
thoi diém 15 ngay xt ly (Hinh 3B). Tai thoi diém
15 ngay xt ly, ham luong COD trong nuéc dau ra
cta NT1, NT2, NT3, NT4, NT5, NT6 c6 su khac
biét dat twong g 40,0; 57,4; 44,4; 55,7; 42,6; 73,6
mg/L (p < 0,05; hinh 2B). Hiéu suit xt ly COD c6
xu huéng ting dan theo thoi gian xt ly (p < 0,05).
Cu thé, hiéu sudt xtt ly thoi diém 5 ngay cta NT1,
NT2, NT3, NT4, NT5, NT6 dat lan luot la 67,8;
66,0; 64,8; 61,6; 69,6; 47,8% va sau 15 ngay xir ly
tang len 77,2; 72,1; 79,4; 75,6; 82,8; 72,5% tuong
tng (Bang 3). Két qua cho thay, NT5 dat hiéu suat

cao nhat, trong khi NT6 mac du ban dau c6 hiéu
sudt thap nhat nhung cai thién dang ké theo thoi
gian (p < 0,05). Theo Mustafa va Hayder (2021)
[18], vung ré ctia thuc vat thay sinh tao diéu kién
thuan loi cho su phat trién cta hé vi sinh vat hiéu
khi, gitip phan hiy cac hop chat hitu co phtc tap
thanh dang don gian hon, dong thoi cung cap
nguédn dinh duong cho cay. Két qua nghién ciru
ctia Nguyén Thi Hong Nho va cs (2021) [11] cho
rang, muc do giam COD phu thudc vao toc do sinh
trudng cta thuc vat va qua trinh ldng tu chat hiu
co trong hé thong, do d6 viéc toi vu héa thoi gian
Iwru nudc va mat do trong 1a yéu té quan trong dé
nang cao hiéu qua xit ly. Két qua nghién ctru ghi
nhan ring, nong do COD sau xt ly & tit ca cac
nghiém thitc déu thap hon giéi han cho phép theo
QCVN 62:2025/BTNMT [10] cot B (< 150 mg/L),
qua do6 cho thdy nudc thai sau biogas xit Iy biang
béo tai chuot dat tieu chuin x4 thai, tuy cao hon
QCVN 08:2023/BTNMT [13] (< 15 mg/L), nhung
do mau la nudc thai sau biogas nén viéc so sanh
voi QCVN 62:2025/BTNMT [10] 1a phu hop, do d6
nudc sau xit ly trong nghién ctru nay dap tng cho
phép xa thai theo quy dinh.

3.3. Dién bién ham luong dam hoa tan

Co su khac biet dang ké gitra cac nghiém thiac
& tat ca cac dot thu mau vé ham luong N-NO, (p <
0,05; hinh 4A), ngoai trit NT5 va NT6 (p > 0,05).
Nhin chung, ham luong N-NO, dao dong trong
khoang 0,030 - 0,261 mg/L, v6i xu huong tang so
voi dau vao & dot thu mau ngay thie 5 va 10 so voi
gi4 tri dau vao (0,005 - 0,229 mg/L) va c6 xu huong
ting cao & NT3, NT4, NT5, NT6, cho thdy qua
trinh nitrate héa chua dién ra hoan toan va diéu
nay phan anh qua trinh oxy héa NH," sang NO,
dién ra manh hon khi nong do dau vao cao. Sau
thoi diém nay, ham luong N-NO, & tat ca cac
nghiém thtc tiép tuc giam, va dén ngay that 15,
ham luong N-NO, dao déng tir 0,003 - 0,086 mg/L
va dat cao nhat & NT6 (0,086 mg/L; p < 0,05). Ham
luong N-NO, & tit ca cac nghiém thic déu duy tri
& mtc thap va cé xu huong tang vao giai doan dau
sau d6 gidm dan. Xu huong nay phu hop véi két
qua nghién cttu cua Vo Thi Phuong Thao va Ngo
Thuy Diém Trang (2025) [19], Nguyén Tién Dat
va cs (2025) [20]. Ngoai ra, béo tai chudt duoc ghi
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nhan c6 kha nang hap thu truc tiép nitrite va tao
diéu kién thuan loi cho vi sinh vat bam ré thuc
hién qua trinh nitrate hoa va kht nitrate [17, 18].
Viéc NO, khong tich tu va duy tri & muc thap 1a chi
ddu quan trong cho thay hé théng hoat dong 6n
dinh, khong phat sinh nguy co doc tinh nitrite doi
voéi thuc vat thiy sinh.
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Hinh 4. Dién bién ham luong N-NO, (A), N-NO,
(B), N-NH,* (C) vaTIN (D) ciia cac nghiém thic
theo thoi gian

Ghi chu: * ** *** Sy khac biét co y nghia
thong ké gitta cdc thoi diém thu mau ¢ muic y
nghia Iin Iuot 5% 1%, 0,1% dua vdo kiém dinh
Tukey HSD (*p < 0,05; ** p < 0,01; *** p < 0,001).
Trong cung mot thoi diém thu mau, cdc chi cdi a,
b, ¢, d, e khdc nhau chi sir khac biét co y nghia
thong ké gita cdc nghiém thic theo kiém dinh
Tukey HSD ¢ muic 5%.

Ham luogng N-NO, trong nudc sau Xt Iy c6 xu
huéng thap hon so voi dau vao va cé su bién dong
qua cac moc thoi gian thu mau (p < 0,05; hinh 4B),
ngoai trit NT1, NT2, NT6. Cu thé, ngay thit 5, ham
luong N-NO, dao dong 0,010 - 0,062 mg/L va
khong co6 su khac biét gitta cdc nghiém thic (p >
0,05). bén ngay tht 10, ham luong N-NO, dao
dong 0,010 - 0,062 mg/L va co sw khac biét gitra
cac nghiém thuc, dat gia tri cao nhat & NT6. Dén
ngay tht 15, N-NO, gidm manh & hau hét nghiém
thic ngoai trivt NT6. Nhin chung, ham luong N-
NO, trong nudc sau xtt ly & tat ca thoi diém déu
thap hon dau vao, cho thay hé thong khong tich tu
nitrate. Mac dit ham luong N-NO; khong duoc quy
dinh trong QCVN 62:2025/BTNMT [10] va QCVN
08:2023/BTNMT [13], viéc theo doi thong s6 nay
van quan trong dé danh gia rti ro 6 nhiém nitrate
doi voi ngudn nudc va hieu qua xt 1y nito. Ham
luong N-NO; duy tri & mirc thap phan anh dong

thoi nhiéu co ché loai bo, bao gom: Khir nitrate
trong cac vi vung ky khi béi cac vi khudn nhu
Pseudomonas, Alcaligenes va Bacillus, hiap thu
nitrate bdi béo tai chuot thong qua ving ré va qua
trinh déng hoéa tai 14; ciing nhu nitrate hoa mot
phan tr N- NH," nho hoat dong cta vi khuin
Nitrosomonas va Nitrobacter, dac biét ro & NT6.
Két qua nay pht hop véi két qua nghién cttu vé vai
tro cua thyc vat thay sinh trong viéc tang cuong
qua trinh nitrate héa-khir nitrate va giam tich lay
N-NO; trong nuoc [18, 21].

Két qua phan tich thong ke cho thdy, ham
luong N-NH," c6 su khac biet dang ké gitta cac
nghiém thtc trong cung dot thu mau (p < 0,05;
hinh 4C). Ham luong N-NH," sau 5, 10, 15 ngay x(
ly giam dang ké so voi dau vao (6,641 - 44,679
mg/L) va giam nhiéu nhat sau 15 ngay xtr ly (p <
0,05). Cu thé, ham luong N-NH," trong nudc sau Xt
ly 15 ngay & cac nghiém thic NT1, NT2, NT3,
NT4, NT5, NT6 lan luot 1a 0,096; 0,108; 0,151;
0,192; 0,236; 0,442 mg/L. Theo Lé Diém Kiéu va cs
(2015) [22], ion amoni (NH,) duoc chuyén hoa
thanh nitrite (NO,) thong qua qua trinh nitrate
hoéa dudi tac dong ctia vi khudn hiéu khi, dong thoi
mot phan NH," ciing dugc tdo héap thu truc tiép,
cung cap nguédn dinh duong cho sy sinh truong
cua sinh vat thuy sinh. Ngoai ra, ham luong N-
NH,* gidm nh¢ vao co ché khit N-NH," cha yéu la
qua trinh nitrate hoa duoc thuc hién trong moi
truong hiéu khi béi vi khudn Nitrosomonas va
Nitrobacter [21].

Tuwong tw, ham lwong N-NH,*, téng dam hoa
tan (TIN) & cac nghiém thic c6 su khac biét dang
ké trong ctung dot thu mau (p > 0,05; hinh 4D) va
c6 xu huéng gidm dan theo thoi gian xt ly va dat
thap nhat sau 15 ngay xttly (p < 0,05). Cu thé, ham
luong TIN sau 5, 10, 15 ngay x ly & cac nghiém
thic dao dong twong tng la 1,740 - 12,179; 0,328 -
3,716; 0,126 - 0,599 mg/L va dat gia tri cao nhat &
NT6 > NT5 > NT4 > NT3 > NT2 >NT1. Trong giai
doan 10 - 15 ngay, khi sinh khéi béo tai chuot bat
dau tiang va cay budc vao giai doan sinh truéng 6n
dinh, hé ré phat trién da tao diéu kién thuan loi
cho cac qua trinh hap thu dinh dudng, nitrate héa
va khtt nitrate, dong thoi hd tro hoat dong cua vi
sinh vat tai viing ré. Do d6, ham luong TIN sau 15
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ngay xt ly hiéu qua hon so véi 5 va 10 ngay. Cu
thé, hiéu suat xtt ly TIN ting manh theo thoi gian
va dat cao nhat & NT3, NT4, NT5 voi cac gia tri lan
luwot 1a 98,8; 99,0; 99,1% sau 15 ngay xtt Iy (Bang 3).
Bén canh céac co ché sinh hoc, s gidm TIN con c6
thé duoc giai thich béi cac qua trinh vat 1y va hoa
hoc ty nhién trong hé théng, bao gdm qua trinh
lang co hoc cta cac hop chat nito dang hat va bay
hoi amoniac (NH,) khi diéu kién pH va nhiet do
thich hop [23]. Nhu vay, su két hop gitrta cac co
ché sinh hoc, hoa hoc va vat ly da dong vai tro
quan trong trong viéc lam gidm dang ké ham
lwong TIN trong nudc thai sau thoi gian xit ly.

3.4. Dién bién ham luong 1an

Ham luong P-PO,* 1a dang lan (P) vo co hoat
dong manh va la dang duy nhat c6 thé duoc vi sinh
vat, tdo va thuc vat hap thu, nén phan anh truc tiép
nguy co phu dudong ciing nhu hiéu qua xir ly lan
trong heé thong nudc [24]. Him luong P-PO* va TP
c6 sur khac biét dang ké gitra cac nghiém thtc trong
ctung dot thu mau (p < 0,05; hinh 5) va c6 xu huéng
gidm dan theo thoi gian xt Iy (p < 0,05). Ham luong
P-PO,* va TP sau 15 ngay xt ly lan luot 1a 0,045;

0,332; 0,073; 0,205; 0,130; 0,886 mg/L (P-PO,*) va
0,084; 0,429; 0,085; 0,220; 0,160; 112 mg/L (TP),
twong tmg NT1, NT2, NT3, NT4, NT5, NT6. Hieu
suat xit ly TP ciing dat cao nhat & NT1, NT3, NT4,
NT5. v6i cac gia tri tuong tng 1a 96,5; 98,3; 96,3;
98,1% sau 15 ngay (Bang 3). Béo tai chudt khong
chi hdp thu dang phot phat hoa tan ma con gép
phan loai bd cac dang P khac thong qua qua trinh
hap thu dinh duong vao mé thuc vat, ling dong co
hoc va chuyén hoéa sinh hoc tai ving ré [18], tir do
cai thién chat luong nuoéc dau ra va 6n dinh hon so
voi thoi diém ban dau. Két qua nghién ctu cho
thay, ham luong TP sau 15 ngay xt Iy bang beéo tai
chudt gidm dang ké so véi dau vao va dat gia tri
nidm trong khoang giéi han cho phép ctia QCVN
62:2025/BTNMT [10] cot B (TP < 14 mg/L), mac
dt van cao hon so v6i QCVN 08:2023/BTNMT [13]
(TP < 0,3 mg/1); tuy nhién vi day la nudc thai sau
biogas nén viec so sanh véi  QCVN
62:2025/BTNMT [10] 1a phu hop va cho thay nudc
sau xtt ly da dat tiéu chuén x4 thai. Piéu nay chimg
td hé thong xtt ly st dung béo tai chuot c6 hiéu qua
cao trong viéc loai b6 1an khéi nuoc thai, gop phan
cai thién chat luong nudc thai dau ra.
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Hinh 5. Dién bién ham lwgng P-PO,2 (A), TP (B) ciia cac nghiém thic theo thoi gian
Ghi chu: *, **, *** S khdc biét ¢ y nghia thong ké gitta cdc thor diém thu mau & mutc y nghia Iin
Trot 5%, 1%, 0,1% dura vdo kiém dinh Tukey HSD (* p < 0,05; ** p < 0,01; *** p < 0,001). Trong cung mot
thoi diém thu mau, cdc chit cdi a, b, ¢, d, e khidc nhau chi su khac biét co y nghia thong ké gitta cdc

nghiém thiic theo kiém dinh Tukey HSD ¢ muic 5%.

Bang 3. Hiéu sudt xitly COD, TIN, TP ciia cic nghiém thirc

Thoi diém thu mau

Nghiém thic
5 ngay 10 ngay 15 ngay
Hiéu suat xtt Iy COD (%)
5% NT + 95% NS (NT1) 67,8 + 6,88 73,9% + 1,89 77,28 + 1,64
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10% NT + 90% NS (NT2) 66,0 + 1,57 68,94 1 2 33 72,12+ 2,02

20% NT + 80% NS (NT3) 64,85 + 1,70 67,15 + 2 26 79,42 + 3 07

30% NT + 70% NS (NT4) 61,65+ 1,07 64,8% + 0,81 75,6 + 2,65

40% NT + 60% NS (NT5) 69,6 + 5,31 70,95 + 559 82,8+ 215

50% NT + 50% NS (NT6) 47,8 + 3,88 66,9 + 3,84 72,5+ 3,03
Hieu suat xtt Iy TIN (%)

5% NT + 95% NS (NT1) 73,982+ 521 95,14 + 2 60 98,14 + 0,32
10% NT +90% NS (NT2) 54,28+ 416 93,34 + (0,98 98,44 + (0,37
20% NT + 80% NS (NT3) 57,4+ 2,51 90,3 + 2 36 98,84 + 0,15
30% NT + 70% NS (NT4) 60,7 + 1,71 88,18 + 0,60 99,04 + 0,14
40% NT + 60% NS (NT5) 66,0 + 1,17 89,85 1+ (0,71 99,14 + 0,27
50% NT + 50% NS (NT6) 73,0%+0,77 91,782 + (0,50 98,64 + 0,17

Hiéu suat xtt Iy TP (%)

5% NT + 95% NS (NT1) 77,25+ 299 91,2 + 0,55 96,5 + 1,72
10% NT + 90% NS (NT2) 63,95 + 531 84,14+ 0,03 86,6%" + 2,65
20% NT + 80% NS (NT3) 66,4* + 0,18 92,25 + 0,20 98,34 + 1,02
30% NT + 70% NS (NT4) 66,9 + 0,61 91,48 1+ 0,17 96,3 + 3,16
40% NT + 60% NS (NT5) 53,5+ 4,81 90,3% + 0,08 98,14 + 0,61
50% NT + 50% NS (NT6) 33,55+ 3,22 89,84+ 115 90,3 + 2,04

Trong cung mot thoi diém thu mau, cdc chir cdi a, b, ¢, d khdc nhau chi sw khic biét cé y nghia
thong ké giita cdc nghiém thitc theo kiém dinh Tukey HSD ¢ mutc 5%. Trong cung mot nghiém thirc, cdc
chir cdi A, B, C khdc nhau chi sir khdc biét co y nghia thong ké gita 3 thoi diém thu mau theo kiém dinh

Tukey HSD ¢ murc 5%.

Toém lai, nhitng két qua trén phan anh qua
trinh hép thu va chuyén hoa chat hitu co, N va P
dién ra lién tuc theo thoi gian trong hé thong xtt ly.
Su khac biét gitta cac nghiém thic chi yéu phan
anh vai tro nong do chat 6 nhiém trong nudc thai.
Nghiém thttc c¢6 néong do chat 6 nhiém thép co ty
lé NT thap (NT1, NT2), ban dau c6 hiéu suat xtr Iy
COD va TIN cao hon mot sé nghiém thuc c6 ty 1é
NT cao, c6 thé do moéi trudng nudc duy tri DO tot
hon, thuan loi cho hoat dong ctia vi sinh vat va hap
thu chat dinh dudng béi cay thiy sinh. Nguoc lai,
nghiém thic c6 ty 1é NT cao (NT6) ban dau c6
hiéu sudt thap, c6 thé do ham luong chat hitu co
cao gay thiéu oxy cuc b9, han ché hoat dong vi
sinh vat phan hay COD. Tuy nhién, sau 15 ngay,
hé thong thich nghi, hiéu suit tang dang ké,
ching té cay va vi sinh vat dan 6n dinh. Cac
nghiém thic trung gian, diac biét NT5 dat hiéu

suat xtt Iy COD, TIN, TP cao nhat, cho thay ty le
pha lodng t6i vu can bing gitta nguon chat hiru co
va dinh duong doi dao va méi truong nudc 6n
dinh, tao diéu kién thuan loi cho ca vi sinh vat
phan huy va cay thay sinh hap thu dinh duong. Xu
huéng nay phu hop véi co ché xir ly trong he
théng thuc vat thay sinh, trong do cay hap thu
chat dinh duong, vi sinh vat phan hiy COD va P,
dong thoi qua trinh thich nghi theo thoi gian giup
nang cao hiéu suét xtt ly [25, 26]. Nhin chung, két
qua cho thay, ca thoi gian xtt Iy va nong do chat o
nhiém dau vao déu anh hudng dang ké dén hieu
suat xit ly COD, TIN, TP, voi nong do chat o
nhiém dau vao trung binh (NT3, NT4, NT5 cé gia
tri COD, TIN, TP khoang 216,0 - 248,0; 13,9 - 29,7;
5,2 - 8,3 mg/L) 1a t6i wu, phtt hop cho cac hé thong
két hop xtt Iy dong thoi COD, TIN, TP trong nudc
thai bang thuc vat thiy sinh.
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Dua trén luu luong nudc thai sau biogas cua
ho nuoi 7 con heo (250 L/ngay) va thoi gian luu 15
ngay, thé tich xir ly can thiét 1a 3,75 m3. Khi ap
dung theo céc ty le pha loang hiéu qua nhat (NT3 -
NT5, tuong tmg 20 - 40% NT voi hiéu sudt xit ly sau
15 ngay dat 75,6 - 82,8% COD; 99,0 - 99,1% TIN va
TP 96,3 - 98,3% TP), thé tich hé thong thuc té can
dat 9,4 - 18,8 m3, tuy ty 1é pha loang. Véi muc nuéc
van hanh 0,8 - 1,0 m, dién tich ao can bé tri chi
khoang 9 - 23 m2, phu hop véi diéu kién ho gia

Trong lugng béo (g/bé)

Hinh 6. Sinh truén

500

dinh. Mat do beo tir thi nghiém (= 1,13 kg/m?
duoc quy ddi cho quy mo ho gia dinh, can khoang
10 - 26 kg beéo cho mdi hé thong. Cac nghiém thic
NT3 - NT5 ciing cho cho thdy m6 hinh hoan toan
pht hop d@é ap dung thuc té cho ho chin nudi nho
1é sau biogas, véi dién tich nhé va hiéu qua xt ly
6n dinh.

3.5. Sinh truéng ctia béo tai chudét & cac
nghiém thic

5N =3 10N = 15N —Ban diu

NT1 NT2 NT3 NT4 NTS NT6

Nghiém thire

g clla béo tai chudt & cac nghiém thitc ty 1& pha loang theo thoi gian

Ghi chu: 5% NT + 95% NS (NT1); 10% NT + 90% NS (N12); 20% NT + 80% NS (N13); 30% NT + 70%
NS (NT4); 40% NT + 60% NS (NT5); 50% NT + 50% NS (NT6).

Khoi luong tuoi béo tai chuot ting dan theo
thoi gian va dat gia tri cao nhat sau 15 ngay (p <
0,05; hinh 6), phan anh ro6 qua trinh sinh truéng
phét trién cta cay qua thoi gian. Sau 5 ngay xtt ly,
khoi luong tuwoi ctia béo trung binh 1a 204,7 - 232,3
g/bé, tang 1,3 - 1,5 lan so voi khéi luong cay ban
dau (158 g/bé), cho thay beéo nhanh chéong thich
nghi v6i méi truong nudc thai va budc vao pha
sinh trudng tich cuyc. Pén thoi diém 10 ngay, khoi
lwong tuoi béo tiép tuc gia tang, dat 215,7 - 256,7
g/bé (ting 1,4 - 1,6 1an so voi cay ban dau); tuy
nhién su khac biét vé khoi luong twoi gitra thoi
diém 5 va 10 ngay chua that su ro ret, vi day 1a giai
doan 6n dinh sinh ly khi béo tap trung hoan thién
hé ré va mo sinh duong dé thich nghi véi diéu kién
moi truong, trong giai doan nay, béo uu tién phat
trién cau truc sinh hoc hon 1a gia tang nhanh sinh
khéi. Dén giai doan 10 - 15 ngay, béo da thich nghi
hoan toan va budc vao giai doan sinh truéng manh,
dat 309,0 - 343,8 g/bé, tuong tng toc do tang sinh

khoi 10,0 - 12,3 g/ngay, tang gap 2,08 - 2,18 1an so
v6i cay ban dau. Giai doan nay trung hop véi su
suy gidm ro rét nong do cac chat 6 nhiém hitu co
va dinh duong trong nudc thai dwoc ghi nhan &
trén, cho thdy khi béo budc vao pha sinh truong
manh, kha nang hap thu va tich liy cac hop chat
chtra nito va phospho ciing duoc ting cuong. Két
quéa nghién ctru ctia Nguyén Tri Thic va cs (2020)
[2] cho thdy, toc do ting sinh khéi cta béo tai
tuong chi ting 4,83 - 7,07 mg/ngay va khong cé sy
khac biet gitta cac nong do pha loang, cho thay toc
do sinh trudng va tich liy sinh khoi ctia beo tai
tuong tuong doi cham. Nguoc lai, béo tai chuot thé
hién toc do tang sinh khéi vuot troi va kha ning
bao pht bé mat nudc nhanh, qua do gia ting dién
tich tiép xuc gita hé ré va nuodc thai, gop phan
nang cao hiéu qua loai bd cic chat 6 nhiém va
khéng dinh tiém ning tmg dung ctia béo tai chudt
trong cac hé thong x Iy nudc thai sinh hoc quy
moé ho gia dinh. Viéc st dung loai nay khong
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nhitng giup cai thién chat luong nudc thai nho hap
thu cac chat 6 nhiém ma con goép phan tao nguén
sinh khéi sinh hoc cé thé tai stt dung lam phan
bén hitu co hodc nguyeén lieu cho san xuit ning
luong sinh hoc, mé ra huwong di bén ving trong
quan ly va tai ché chat thai nong nghiép.

4. KET LUAN VA KIEN NGHI

Heé thong xtt Iy nuoc thai sau biogas bing béo
tai chu¢t cho thdy sau 15 ngay van hanh, cac chi
tiéu chat luong nudc dau ra gém pH, COD. TP déu
dat trong giéi han cho phép theo QCVN
62:2025/BTNMT cot B. Hiéu suat xtt Iy COD, TIN,
TP ctia cac nghiém thitc cho thay, hé thong béo tai
chuét hoat dong hiéu qua, trong d6 cac nghiém
thitc c6 ty 1é pha loang trung binh NT3, NT4, NT5
dat hiéu suat xit Iy cao nhat khi xtt Iy dong thoi ca
ba thong s6. Nuoc thai c6 nong do chat 6 nhiém &
muc vira phai véi COD, TIN, TP, twong ung
khoang 216,0 - 248,0; 13,9 - 29,7; 5,2 - 8,3 mg/L tai
NT3, NT4, NT5 1a t6i wu cho qua trinh hép thu
chat dinh duong cta beéo tai chuét, cing nhu cac
hoat dong vi sinh vat cong sinh, giup hé théng van
hanh 6n dinh va dat hiéu qua xtt Iy cao. Khoi luong
tuoi ctia béo tai chuot tang gap 2,08 - 2,18 1an sau
15 ngay va cac ty 1é pha loang khong anh huéng
dén sinh trudng ctia béo.

Két qua nghién cttu goi y rang, viéc tmg dung
béo tai chuot trong he thong VACB tu nhién tai
nong ho 1a kha thi; tuy nhién can tiép tuc danh gia
trong diéu kién thuc té c6 bién dong vé thoi tiét,
anh sang va tai luong nuoéc thai nham xac dinh kha
nang duy tri hiéu suat x ly lau dai va tinh bén
vitng ctia mo hinh.
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EFFECT OF NITROGEN AND PHOSPHORUS CONCENTRATIONS ON THE TREATMENT
EFFICIENCY OF BIOGAS EFFLUENT OF GIANT SALVINIA (Salvinia molesta)

Ton Thien Giap!, Vo Thi Phuong Thao!, Nguyen Ngoc Han!, Pham Thi Han!,

Le Minh Duy?, Tran Khanh Vi!, Ngo Thuy Diem Trang®

!College of Environment and Natural Resources, Can Tho University
Abstract

The study was conducted to determine the potential of giant salvinia (Sal/vinia molesta) for
treating biogas effluent. The experiment was conduted in a nethouse with 6 treatments, which
were the dilution ratio of biogas effluent (NT) from pig farms with river water (NS), including of
5% NT + 95% NS (NT1), 10% NT + 90% NS (NT2), 20% NT + 80% NS (NT3), 30% NT + 70% NS
(NT4), 40% NT + 60% NS (NT5) and 50% NT + 50% NS (NT6). The treatments were arranged in a
completely randomized design with 3 replications. A plant weight of 158 g/tank (equivalent to
158 g for 0.15 m? of treatment area) was applied to treat wastewater with each tank volume of 35
L (25 cm). The hydraulic retention time in the system was set for 15 days and water samples
were collected at each every 5 days. After 15 days of operation, the treated water quality
parameters including pH, COD and TP were all within the allowable limits according to QCVN
62:2025/BTNMT (column B). The COD removal efficiency of the treatments NT1, NT2, NT3,
NT4, NT5, NT6 were 77.2; 72.1; 79.4; 75.6; 82.8; 72.5%, respectively. Similarly, the total inorganic
nitrogen (TIN) removal efficiency were 98.1; 98.4; 98.8; 99.0; 99.1; 98.6% and TP was removed
with the respective efficiencies of 96.5; 86.6; 98.3; 96.3; 98.1; 90.3%. In which, the NT3, NT4, NT5
treatments simultaneously provided the highest COD, TIN, TP removal efficiency. This shows
that the inlet concentrations of about 216.0 - 248.0 mg COD/L, 13.9-29.7 mg TIN/L, 5.2 - 8.3 mg
TP/L of NT3, NT4, NT5 treatments are optimal for the absorption activity of giant salvinia as well
as symbiotic microbial processes, helping the system operate stably and achieve outstanding
treatment efficiency. Giant Salvinia fresh weight was increased 2.08 - 2.18 times after 15 days and
the dilution ratios did not affect the plant growth. Using giant salvinia for wastewater treatment is
an effective, low-cost biological solution, easy to apply for households in the Mekong delta in the
VACB model.

Keywords: Salvinia molesta, nitrogen, removal efficiency, biogas effluent, phosphorus.
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