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Abstract: The aquaculture sector is fast developed in Vietnam, whereas untreated water pollution
remains an issue. This study used three aquatic plant species, namely Ceratophyllum demersum,
Alternanthera paronychioides, and Cyperus corymbosus to treat aquaculture wastewater in Quang
Ninh. In the experiment with shrimp farming wastewater, after 16 days of experiment, the results
showed C. demersum had the highest ability to remove organic matter (COD) up to 95.2% and the
removal efficiency of NH4*-N reached 96.3%, whereas the removal efficiency of organic matter
(COD) and NH4*-N of A. paronychioides were 90.5% and 97%, respectively; the removal efficiency
of organic matter (COD) and NH4*-N of C. corymbosus were 66.7% and 81.8%, respectively. In the
experiment with fish farming wastewater, C. corymbosus had the highest ability to remove organic
matter (COD) up to 96% and the removal efficiency of NHs*-N reached 100%, the removal
efficiency of organic matter (COD) and NH4*-N of A. paronychioides were 91.8% and 86%,
respectively; the removal efficiency of organic matter (COD) and NH4*-N of C. demersum were
83.7% and 76.4%, respectively; whereas in the control sample, the removal efficiency of organic
matter (COD) and NH4*-N were only 34.7% and 56%, respectively. In the experiment with shrimp
farming wastewater, NOs-N treatment efficiency in the C. corymbosus, C. demersum and
A. paronychioides system was 76.1%, 78.7% and 82%, respectively after 3 days of experiment,
however NOs™-N concentration gradually increased until the 16" day. In the experiment with fish
farming wastewater, NOs-N concentration gradually increased during 16 experimental days in
systems using three aquatic plants (NO3-N < 3 mg/L at the end of the experiment). The results prove
the ability to treat organic matter and ammonium of C. demersum, A. paronychioides and
C. corymbosus, however, further studies need to be conducted to limit the increase of NO3s-N
concentration in aquaculture wastewater treatment.
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Nghién ctru kha nang xir Iy nudc thai nudi trong thuy san

bang thyc vat thiy sinh

Trueong Dai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Noi,
334 Nguye:n Trai, Thanh Xudn, Ha Noi, Viét Nam

Nhan ngay 19 thang 8 ndm 2023
Chinh sira ngay 06 thang 11 nam 2023; Chéap nhan ding ngay 01 thdng 12 ndm 2023

Tém tat: Nganh nudi trong thuy san ¢ Viét Nam dang phat trién manh m&, tuy nhién cung véi dé
13 van d& 6 nhiém ngudn nu6e do nudce thai khong duge xir Iy. Nghién ctru nay da sir dung ba loai
thue vat 1a rong dudi chon (Ceratophyllum demersum), cay déu (Alternanthera paronychioides) va
cay coi (Cyperus corymbosus) dé xir 1y nudce thai nudi trong thiry san & Quang Ninh. Vi nude thai
nudi tom, két qua sau 16 ngay thi nghiém cho thiy cay rong dudi chon co kha nang loai bo chat hitu
co (COD) dat 95,2% va hiéu qua loai bo NH4*-N dat 96,3%. Hiéu qua xt ly chét hiru co (COD) va
NH4*-N & cay déu lan luot dat 90,5% va 97%; hiéu qua xi Iy COD va NH,*-N & cdy c6i lan luot
dat 66,7% va 81,8%. V&i nude thai nudi c4, cdy coi cho hiéu qua xir 1y t6t nhit v6i kha nang loai bo
chét hitu co (COD) 1én t6i 96%, hiéu qué loai bo NH,*-N dat 100%. Hiéu qua xir Iy COD va NH4*-N &
ciy déu lan luot dat 91,8% va 86%; hiéu qua xir Iy COD va NH4*-N ¢ rong dudi chdn lan luot dat
83,7% va 76,4%, trong khi d6 & mau ddi chirng ¢6 hiéu qua loai b6 COD va NH4*-N chi dat 34,7%
va 56%, twong trng. Vi nudc thai nudi tom, hiéu qua xir 1y NOs -N 1an luot dat 76,1%, 78,7% va
82% & hé coi, rong va déu sau 3 ngdy thi nghiém, tuy nhién sau d6 ndng d6 NO3-N ting din dén
ngay thtr 16. Vi nudc thai nudi ca, ndng d6 NOs™ -N ting dan trong 16 ngay thi nghiém & ca ba hé
thuc vét thuy sinh (NOg-N < 3 mg/L khi két thuc thi nghiém). Két qua nghién ciru cho thiy kha
nang xtr 1y chét hitu co va amoni ctia rong dudi chon, déu va coi, tuy nhién can tién hanh cac nghién
ctru tiép theo dé han ché sy ting ndong do NO3 -N trong xir Iy nude thai nudi trong thity san.

Tir khéa: Nude thai, nudi trong thay san, thuc vat thay sinh.

1. Mé dau

Nganh nudi tréng thily san dong vai tro quan
trong trong cong nghiép thuc phdm va day ciing
12 dong luc kinh té do danh bat va nudi trdng thay
san mang lai sinh ké cho con nguoi. San lugng
nudi trong thiy san trén thé gioi co téc do gia
tang nhanh chong (tir 34 triéu tAn nim 1997 1én
dén 112 triéu tan trong nam 2017) [1]. Tuy
nhién, cling véi sy phat trién cia nganh nudi
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trdng thuy san 1a vin dé 6 nhiém moi truong
nude khi nudce thai duoc xa truc tiép hoac chua
duogc xir Iy hop 1y. Nudc thai nudi trong thity san
thuong chita cac chit hiru co, chat dinh dudng
nhu nito, photpho va cac chat khang sinh co
trong thudc tri bénh cho tom, c4,... Vi vy, nudc
thai nudi trong thiy san khi chua dugc xir 1y s&
gdy hai cho h¢ sinh thai thily vie va pha v chudi
thirc an ty nhién, anh hudng ti€u cuc dén surc
khoe con ngudi va méi truong [2]. Mot sb
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phuong phap hién nay di duoc ap dung dé xu ly
nude thai nudi trong thiy san nhu qua trinh oxy
hoa tién tién (AOP), cong nghé bun hoat tinh,
mang sinh hoc,... cho hiéu qua xtr Iy tot nhung
c6 chi phi van hanh va bao dudng cao [3].
Phuong phap st dung ozon lam chét oxy hoa gay
nguy hai tiém tang cho thuy sinh vét va cac vi
sinh vat trong moi truong nudc do doc tinh tir
san pham phu ctia qué trinh oxy hoa. Ngoai ra,
cong nghé bun hoat tinh du cho hi¢u qua loai bo
chat hitu co, N va P kha hiéu qua song phuong
phap nay tao ra bun thai va tiéu ton ning lugng
do can suc khi [3]. Hién nay trén thé giéi viéc ap
dung cac phuong phap sinh hoc trong xt Iy nuéc
thai dang dugc vu chudng dac biét la sir dung céac
loai thuc vat dé xir 1y 6 nhiém [4, 5]. Phuong
phap sir dung thyc vat thay sinh da dugc nhiéu
nghién ctru trén thé gidi chimg minh ¢ kha nang
loai bo chét 6 nhiém trong nudc thai voi chi phi
thap, d& thuc hién, dic biét 1a than thién véi moi
truong [4, 6, 7]. Co ché ctia bién phép xir Iy nude
thai str dung thuc vat thuy sinh gdm c6 qua trinh
hap thy chat 6 nhiém & thyc vat, qua trinh quang
hop giai phong oxy, kha ning tiét oxy tir bo ré
thuc vat lam thiic ddy qua trinh phan hiy sinh
hoc bai cac vi sinh vat hiéu khi ving r& [5]. Céac
chit 6 nhiém trong nudc thai nhu amoni, nitrat,
photphat,... 13 cac chat dinh dudng cho qué trinh
sinh truong va phat trién cta thuc vat. Cac loai
thuc vat dugc lya chon trong xur 1y nudc thai
thuong co cac dic diém 1a c6 kha nang ting sinh
khdi nhanh, hé ré tét, sinh truong nhanh [7]. Mot
s loai thyc vat nhu béo tdy (Eichhornia
crassipes), rau mudng (Ipomoea aquatica), béo
cai (Pistia stratiotes), say (Phragmites australis)
thuong dugc su dung trong cac nghién ctru xur ly
nude thai nudi trdng thiy san trude day [4, 7, 8],
trong khi d6, kha nang xir Iy ctia mot s6 loai thyc
vat khac nhu rong dudi chon, cay déu va ciy coi
trong xur Iy nudc thai nudi trong thay san con it
duoc quan tdm nghién ciu. Kha nang loai bd
chat hiru co 6 nhiém trong nudc thai sinh hoat va
nudc thai nudi trong thiy san cta rong dudi
chdn, déu va coi da duoc ghi nhan qua mét vai
nghién ctru trude day (gid tri COD trong cac mau
nudc ban dau giam 51 —86%) [6, 7, 9]. Anh sang
va nhiét d6 déu anh hudng dén sy sinh truong

cua cac loai thyc vat nay [10]. Téc dd tang sinh
khdi cua rong dudi chon dat tir 400 g 1én dén
800 g sau 28 ngay thi nghiém [7]. Kha ning tang
sinh khdi nhanh cua céac cay thudc ho déu va coi
cling d4 dwoc chimg minh qua nhiéu nghién ciru
trén thé gioi [9, 11]. Nghién ctru nay duoc tién
hanh nham danh gia kha ning xtr Iy nudc thai
nudi trong thity san & Quang Ninh cta ba loai
thuc vat thiy sinh ban dia la rong dudi chon
Ceratophyllum demersum (C. demersum),
cdy déu Alternanthera  paronychioides
(A. paronychioides) va cay c6i Cyperus
corymbosus (C. corymbosus). Nganh nuéi trong
thity san ¢ tinh Quang Ninh phat trién nhanh,
dién tich va san luong nudi trong thiy san cia
tinh khong nglng tang qua cac nam. Theo quy
hoach cua tinh dén nam 2030, dién tich nuoi
trong thuy hai san s dat dén 27.000 ha va dat san
lugng 135.000 tan/nam. Tuy nhién, quéa trinh
phat trién nuéi trong thay san con mang tinh tu
phat, chua theo quy hoach, chua c6 khu xur 1y
nudce thai. Nudc thai nudi tom, nuoi ca cua tinh
Quang Ninh ngoai thanh phin chét hitu co tir
thirc an thira, phan, dich tiét cua c4, tom con chira
du lugng clo va khang sinh (erythromycin,
ciprofloxacin, enrofloxacin,...) st dung trong
qua trinh nudi gay tac dong dén méi truong [12].
Ba loai thuc vat 1a rong duéi chon, cay déu va
cay coi duoc lwa chon st dung trong nghién ctru
do déy 1a ba loai thuc vét ban dia, phan bd rong,
chiém uu thé tai khu vuc nghién ctu.

2. P6i twong va phwong phap nghién ciru
2.1. Déi twong

2.1.1. Nude thai nuéi trong thity san

Mau nudce thai tir ao nudi tom va ao nudi ca
10 phi dugc lay tai phuong Yén Thanh, thanh phd
Ubng Bi, tinh Quang Ninh. Toa d¢ vi tri ldy mau
nudc thai tir a0 nudi tdm va ao nudi ca 1an lugt
la 21°0040.4"N - 106°44'33.7"E va
21°00'32.6"N - 106°44'55.4"E. Dién tich ao nuoi
tom la 2000 m? v4i mat dd 150 con/m?. Dién tich
a0 nuoi ca ré phi la 1300 m? v4i mat do 7 con/m?.
Quy md nubi 1a 2 vy/nam. Hién nay chua c6 hé
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thdng xr Iy nudc thai tir cac ao nudi tom va nudi
ca. Nudc thai duogc léy cachbo 2 m, ¢ do sdu 1,5 m.
Tai mdi ao nudi, thé tich mau nude thai duoc léy
la 30 L, nudc dugc bao quan trong can nhya
khong tiép xtic v6i anh sang va dugc van chuyén
dén phong thi nghiém B moén Coéng nghé moi
truong, Khoa M0i truong, Truong Pai hoc Khoa
hoc Ty nhién, Pai hoc Quéc gia Ha Noi dé phan
phdi vao cac hé thi nghiém. Cac mau nudc thai

khi 14y sau cac mdc thoi gian luu dugce tién hanh
phén tich trong ngay va bao quan trong ti lanh
dung mau (4 °C).

2.1.2. Thue vat

Ba loai thyc vat dugc st dung trong nghién
ctu 1a cdy rong dudi chon (C. demersum),
cdy déu (A. paronychioides) va cay coi
(C. corymbosus) (Hinh 1).

Hinh 1. Céc loai thuc vat sir dung nghién ctru (A: rong dudi chdn, B: cay déu, C: cay coi).

Ba loai thuc vat nay déu 1a cac loai thuc vat
ban dia, moc ty nhién gﬁn khu vuc nudi tréng
thity san tai phuong Yén Thanh, thanh phd Udng
Bi, tinh Quang Ninh. Thuc vat dugc 1y tir ban
dia va dam bao sy toan ven ctia bo ré va tan cay.
Sau khi ldy vé, cdy dugc nudi trong moi truong
nuéc may c6 bd sung dinh dudng (KH2PO,
6 mg/L, KNOz 30 mg/L, NH4.Cl 30 mg/L,
glucose 150 mg/L, vitamin B1 10 mg/L) trong 7
ngay dé dam bao sy phat trién ctia bo ré trude khi
cho céy vao cac hé thi nghi¢m chura nudc thai.

2.2. Phuwong phdp nghién ciru

2.2.1. Thiét ké thi nghiém

Thi nghiém danh gia kha nang xu ly nudce
thai nu6i trong thuy san tai Quang Ninh dugc
tién hanh stt dung bon chau thi nghiém (vat liéu

polystyrene) hinh chir nhat c6 kich thudc chiéu
dai x rong x cao 14 33 x 25x17 (cm). Hé thir nhit
chi b6 sung nudc thai (khong co thuc vat) 1a hé
d6i chimg, hé thir 2 gdm nudc thai va cay rong
dudi chon, hé thir 3 gom nude thai va ciy déu, hé
thir 4 bao gdm nudc thai va ciy coi. Hinh 2 thé
hién cac hé thi nghiém stir dung trong nghién ctru.
Thé tich nuée thai & mdi hé 1a 5 L. Hé thi nghiém
duoc thiét ké dang hé, mau nude thai trong nude
thai dugc tién hanh phan tich cac chi tiéu hoa ly
& mbc thoi gian lvu 12 0, 3, 5, 9, 11, 12 va 16
ngay. H¢ thi nghiém dugc dit tai hanh lang téng
4 nha T2, Truong Pai hoc Khoa hoc Tu nhién,
Pai hoc Qudc gia Ha Noi voi didu kién nhiét do
ngoai trdi (25-30 °C), ¢6 4nh sang mit trdi chiéu
tryc tiép va c6 mai che dé khong bi anh hudng
boi nudc mua (néu cd). Thi nghiém tién hanh
trong 2 dot, dot thu nhét sir dung nudc thai tir ao
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nuoi tém, dot thi 2 st dung nudc thai tr ao nuoi
ca. Véi dot thi nghiém st dung nudc thai tir ao
nudi tdom, mat dé ban dau cua cay rong la 85
g/m?, cay déu la 133 g/m? va cay c6i la 306 g/m?.
Vi dot thi nghiém stt dung nudc thai tir ao nudi

c4, mat do ban dau cia cdy rong la 109 g/m?, cay
déu 1a 152,7 g/m? va cay c6i la 318,8 g/m?. Su
sinh trudng cia thyc vat dugc theo doi trong qua
trinh tién hanh thi nghiém.

Heé doi Hé rong

ching (PC) dudi chon

Hé déu Hé coi

Hinh 2. Cac h¢ thi nghi¢ém trong nghién ctru.

2.2.2. Phuwong phap phan tich cdac chi tiéu
hoa ly

Bang 1. Cac phuong phap phan tich chi tiéu hoa ly

Chi tiéu Phuong phép xéc dinh
pH TCVN 6492:2011
COD TCVN 6491 : 1999

Phuong phap so mau sir dung thude

+-
NH.™-N thir Nessler
NOs-N TCVN 6180 : 1996
PO -P TCVN 6202 : 2008

Céc phuong phép phan tich cac chi tiéu hoa
ly trong nudc thai duoc thé hién trén Bang 1. Tai
cac moc thoi gian thi nghiém, trong mdi hé tién
hanh 14y 50 mL mAu nudc dé phan tich & d6 sau
5 ¢m tinh tr mit nude. Cac mau nude trude khi
phén tich duogc loc qua mang loc 0,45 um. Cac
chi tiéu duoc phan tich lap lai 3 1an dé tinh két
qua trung binh, cac s6 liéu thi nghiém dugc phan
tich théng ké st dung ANOVA, T-test (p<0,05).
Két qua phan tich dugc thé hién bang phan mém
Microsoft Excel (version 2108).

Hiéu qua xtt ly dugc tinh theo cong thuec:

H = (Co — C)/Co x 100 (%)

- H: hiéu qua xtr 1y (%);

- Co: ndng do cua chét phan tich trong nudc
thdi dau vao (mg/L);
- C: nong d¢ chat phan tich sau xur Iy (mg/L).

3. Két qua va thao luin

3.1. Bdc diem mau nudc thai nudi trong thiy san
tai khu vuc nghién cuu

Két qua phén tich cac théng sb ban dau cia
nudc thai nuoi tréng thuy san dugc thé hién tai
Bang 2. K&t qua phan tich cho thiy nudc thai
nudi tréng thiy san tai Quang Ninh c6 ham
lugng chét hitu co cao (gia tri COD trong nuéc
thai nuéi tom va nudc thai nuéi ca lan lugt dat
1008 mg/L va 1176 mg/L). Gia tri COD cao hon
6,72 — 7,84 lan so v&i ngudng quy chudn cho
phép QCVN 40:2011BTNMT, cét B va QCVN
02-19:2014/BNNPTNT. Ham Ilugng NHs™-N
trong mau nudc thai nudi tom va nudi ca lan luogt
1a 3,3 va 3,46 mg/L, dat QCVN 40:2011/BTNMT,
cot B. Ham Iugng NOs-N va POs*-P trong mau
nude thai nudi tdm va nudi ca kha thap. Voi mau
nudc thai nudi tom, ham luong NO3™-N va PO4*-P
lan luot 13 0,89 mg/L va 0,311 mg/L. Vi mau
nudc thai nudi ca, ham lugng NO3™-N va PO,*-P la
0,006 mg/L va 0,65 mg/L.
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Bang 2. Dic diém cia nude thai nudi trong thiy san
Chi tié Pon | Maunudc thai | Mau nuéc thai QCVN QCVN 02-
Hhed vi nudi tom nudi ca 40:2011/BTNMT(B) | 19:2014/BNNPTNT
pH - 780,01 7,9+0,04 55-9 55-9
COD mg/L 1008 + 10,58 1176 £ 27,5 150 <150
NH4*-N mg/L 33%+01 3,46 +0,14 10 -
NOs™-N mg/L 0,89+0,01 0,006 * 0,001 - -
POs*-P mg/L | 0,311 +0,001 0,65 £ 0,02 - -
Ghi chu: QCVN 40:2011/BTNMT, c6t B: quy chuan k¥ thuat qudc gia vé nudc thdi cong nghiép ap dung cho
nudc thai cong nghié¢p thai vao nguon tiép nhan khong dung cho muc dich cap nudc sinh hoat; QCVN
02-19:2014/BNNPTNT: Quy chuan k¥ thuat quoc gia vé& co s& nudi tom nude lo - Piéu kién bao dam vé sinh
thi y, bao vé méi truong va an toan thuc pham ap dung cho nudc thai tir ao xtr 1y nudc thai trudce khi thai ra
ngoai moi truong.

Mau nudc thai nudi tom

2000
— 1500
>
E 1000
[a) G G
S s00 | i
. . . .
. .
0 | % | %
3 5 9
Ngay
OPC ®ERong EDéu ®COI

Hinh 3. Sy thay di gia tri COD trong cac hé thi nghiém v6i mau nudce thai nudi tom.

3.1. Kha nang xir Iy nuée thai nudi trong thity
san bang thyc vat thuy sinh

3.1.1. Hiéu qua xir 1y chat hitu co (COD)

Gia tri COD trong nudc thai nuéi tom va

cho kha nang xir Iy t6t nhat véi hiéu qua loai bo
chét hitu co (COD) Ién t61 95%, sau d6 1a h¢ déu
véi gia tri COD gidm 90% va hé coi voi gia tri
COD giam 67%. Hiéu qua xtr ly COD giira cac
cong thirc thi nghiém déu co y nghia sai khac qua

nudc thai nudi ca sau cac thoi gian luu khac nhau
(3,5,9, 11, 12 va 16 ngay) tai 4 hé thi nghiém
dugc thé hién 1an luot trén Hinh 3 va Hinh 4.
Két qua cho thay ham luong COD trong miu
nudce thai nudi tdm va nudi ca trong cac hé thi
nghi€m c6 thyc vat thiy sinh déu giam rd rét theo
thoi gian lvu. Véi mau nude thai nudi tom, sau
16 ngay, h¢ thi nghiém c6 cay rong dudi chon

phan tich thong ké (p < 0,05). Trong 16 ngay thi
nghiém, gia tri COD trong mau nudc thai nudi
tom trong cac h¢ thi nghiém co thyc vat thiy sinh
giam manh tir ngay thr 9 (33,3 — 47,6%), dén
ngay thir 12, gia tri COD giam 48 — 71%. Gia tri
COD sau 16 ngay 6 hé¢ rong va h¢ déula 48 +2,7
va 9 + 86 mg/lL, di dat QCVN
40:2011/BTNMT, c¢6t B va QCVN 02-
19:2014/BNNPTNT.
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Mau nude thai nuodi ca

1500

1000

500

COD [mg/L]

Ngay
OPC BERong EDéu ®COI

Hinh 4. Sy thay doi gia tri COD trong cac hé thi nghiém véi mau nudce thai nudi cé.

Véi nudce thai nuoi ca, sau 16 ngay, hé coi
cho kha ning loai bo chit hitu co (COD) t6t nhit
(96%), sau do la h¢ déu vdi gia tri COD giam
92% va hé rong (gia tri COD giam 83%). Trong
16 ngay thi nghiém, gia tri COD trong mau nudc
thai nudi ca trong cac hé thi nghiém c6 thyc vat
thiy sinh giam manh tir ngay thir 9 (51— 59,2%),
dén ngay tha 12, gia tri COD giam 75 — 88%.
Sau 16 ngay, gia tri COD ¢ h¢ coi va h¢ déu dat
QCVN 40:2011/BTNMT, cét B va QCVN
02-19:2014/BNNPTNT. O hé d6i chung, sau 16
ngdy, gia tri COD chi giam 1an luot 1a 24% va
35% O nudc thai nudi tom va nudc thai nuoi ca.
Kha ning loai bo chat hiru co ctia cac loai thyc
vat thuy sinh nhu rong duoi chon, coi va déu da
duoc cong bé & mot sd nghién clu trude day.
Nghién ctru ctia Abbasi va cong su (2019) cho
thdy cdy déu c6 kha ning loai bo chit hitu co
hiéu qua (sau 10 ngay thi nghiém, gid tri COD
giam 80% trong mau nudc thai sinh hoat (COD
dau vao: 600 mg/L) [6]. Két qua Nuwansi va
cong sur (2018) cho thay rong dudi chon co kha
nang giam 51% COD trong nudc thai nudi trong
thity san sau 28 ngay thi nghiém (COD ban dau:
412 mg/L) [7]. Theo Elela va cong su (2017),
cay coi cho hi€u qua giam COD dat téi 86% chi
sau 5 ngay [11]. Cac hop chat hitu co c6 thé duoc
loai bo khoi nude thai qua cac qua trinh loc, ling,
phan huiy sinh hoc nho vi sinh vat, trong d6 qua
trinh phan huy sinh hoc dong vai trd quan trong

[13]. Oxy can den cho sy phan huy hiéu khi duoc
cung cép truc tiép tir khi quyén bang cach khuéch
tan va tiép xtic voi bau ré. Cac loai thyuc vat chim
han trong nudc nhu rong dudi chon dudi tic
dung cua anh sang mit troi van c6 kha ning cb
dinh CO, dé giai phong Oz qua qua trinh quang
hop v6i dién tich 14 phat trién (CO; + H,0 >
CH20 + Og) [14, 15]. Ngoai ra, oxy ciling dugc
cung cap tir chinh vung ré cta thuc vat [16]. Kha
ning cung cap oxy tir ving ré phy thudc vao moi
loai thye vat. Mot 5O loai thye vat chi co toc do
cung cap oxy tir ving ré kha thp (0,001 — 0,8 g
O. m?ngdy), trong khi & sdy (Phragmites
australis) toc do nay c6 thé dat 5-2 g Oz/m?Ingay
[13, 17]. Mot sO vi sinh vat vung ré nhu
Rhizobium spp., Burkholderia spp,... da duogc
chung minh c6 vai trd quan trong trong xu ly
chat hiru co 6 nhidm trong nudc thai [18].

3.1.2. Hiéu qua xir [y NHs"-N

Su thay d6i ham lwong NH4*-N trong nuéc
thai nudi tom va nudc thai nudi ca sau cac thoi
gian luu khac nhau & cac hé thi nghiém lan luot
dugc thé hién trén Hinh 5 va Hinh 6.

Két qua cho thdy nong d6 NH4*-N déu giam
0 cac h¢ thi nghiém. Sau 16 ngay thi nghiém, véi
nudc thai nudi tom, nong d6 NH4*-N giam manh
nhat tai hé déu va hé rong (tir 3,3 mg/L xubng con
0,1 mg/L). Hi¢u qua loai bdo NH4*-N ¢ h¢ déu va
hé rong lan luot dat 97% va 96,3%, sau do la hé
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c6i cho hiéu qua loai bo 81,8%. Véi nudc thai
nudi ca, sau 16 ngay, hé cgﬁi da loai bo 100%
NH4*-N, hé déu va hé rong lan lugt cho kha nang

lo,ai bo 86% ya‘l 76% NH4"-N, trong khi do6 ¢ hé
doi chiing, nong d6 NH4*-N giam 56%.

Mau nudc thai nudi tom
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Hinh 5. Sy thay d6i ndong do NH4*-N trong cac hé thi nghiém véi mau nude thai nudi tom.
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Hinh 6. Sy thay d6i ndng do6 NH,*-N trong cac hé thi nghiém véi mau nude thai nudi ca.

Két qua vé hiéu qua loai bo amoni trong
nghién ctru nay kha twong dong véi cac nghién
ctru khéc trén thé gioi [4, 7]. Hiéu qua loai bo
NH4*-N trong nudc thai dat 60 - 90% & mot sb
loai thyc vat nhu rau muéng (1. aquatica), béo

tay (E. crassipes), béo céi (P. stratiotes) [4, 7].
Trong nghién ctru ciia Nuwansi va cdng su
(2018), hi¢u qua xtr Iy NH4"-N trong nudc thai
nudi trong thily san cua rong dudi chon va déu
dugc ghi nhan dat >80% sau 14 ngay thi nghiém
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[7]. Co ché chinh loai bé amoni trong nudc thai
0 cac h¢ thuc vat thuy sinh dugc cho 1a qué trinh
nitrat héa — phan nitrat hoa va sau d6 1a su hép
thu amoni & thyc vat [13, 19]. Trong nghién ctu
nay, ca ba loai thuc vat sir dung déu ¢6 su phat
trién vé sinh khdi sau 16 ngay thi nghiém so véi
ban dau. Trong moi truong nude thai nudi tom,
sinh khéi ctia cay rong dudi chon ting tir 85 g/m?
Ién 131 g/m? sinh khdi cia cdy déu ting tir
133 g/m? 1én dén 166 g/m2, sinh khéi cua cay coi
tang tir 306 g/m? 1én 335 g/m?. Trong mdi trudng
nude thai nudi c4, sinh khéi ciia cdy rong dudi
chdn tiang tir 109 g/m? 1&n 180,6 g/m?, sinh khéi
cay déu ting tir 152,7 g/m? 1én 195 g/m?, sinh
khdi cdy coi tang tir 318,8 g/m? 1én 355 g/m?.
Theo nghién ciru trudc day, su hép thu & thuc vat

chi chiém 7,5 — 14,3% trong viéc loai bd nito,
con qua trinh nitrat héa — phan nitrat héa dong
vai tro dang ké, chiém t6i 54 — 94% [19]. Sy nha
oxy tir hé ré thuc vat gop phan ting cudng qua
trinh hiéu khi va Iam ting hiéu qua ctia qua trinh
nitrat hoa [17]. Cac vi sinh vat nitrat hoa nhu
Nitrosomonas, Nitrobacter,... dong vai tro quan
trong trong qua trinh oxy hda amoni trong nudc
thai [18, 20].

3.1.3. Hiéu qua xu Iy NO3™-N

Su thay d6i ndng d6 NOz-N trong nudc thai
nuoi tom va nude thai nuodi ca ¢ thoi gian luu
khéc nhau cta hé thi nghiém dugc thé hién 1an
lwot trén Hinh 7 va Hinh 8.

Mau nudc thai nuéi tom
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Hinh 7. Sy thay d6i nong d6 NO3-N trong cac hé thi nghiém v&i mau nudce thai nudi tom.

Két qua cho thiy v6i miu nuéc thai nudi
tom, néng d6 NO3z™-N giam tuir 0,89 mg/L xuéng
con 0,16 — 0,21 mg/L (ty 1¢ giam NO3z-N dat
76,1%, 78,7% va 82% & hé coi, rong va déu sau
3 ngay thi nghiém), sau d6 ndng dd NOs-N ting
dan. Sau 16 ngay thi nghiém, nong d6 NOz-N &
hé rong 1a 1,03 + 0,14 mg/L, hé déu 1a 0,62 £
0,08 mg/L va hé coi 1a 1,14 = 0,16 mg/L. Vi
nudc thai nudi ca, néng dd NOsz-N tang dan
trong thoi gian tién hanh thi nghiém. Sau 16 ngay
thi nghiém, néng d6 NOz-N cao nhit & hé coi
(2,5 £ 0,35 mg/L), sau d6 1a hé déu va rong lan

luot 1a 1,57 + 0,1 va 0,24 + 0,06 mg/L. Su hip
thu & thyc vat dong gép vao su giam ndng do
NO3-N ¢ hé thuc vat thuy sinh, ngoai ra do ving
ré cuia thyc vat c¢6 kha ning tiét ra chét hiru co
nén c6 thé ting cudng qua trinh phan nitrat hoa
[13, 21]. Nghién ctru cia Nuwansi va cong sy
(2018) cho théy hi€u qua loai bo NO3™-N & rong
dudi chon dat 80% [7]. Su ting nong d6 NOz-N
c¢6 thé do qua trinh nitrat hoa xay ra manh mg,
két qua nay phu hop voi sy giam ndng do amoni
(muyc 3.2.2). Qua trinh nitrat hoa gdm 2 giai doan
la qué trinh oxy hoa amoni thanh nitrit (NH.* +
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1,50; 2 H* + H,0 + NO2?) va qué trinh oxy hoa
nitrit thanh nitrat (NO2 + O, > NO3) [22]. Qua
trinh nitrat hoa trong cac hé thi nghi€ém cé thyc

vat thiy sinh dugc tang cudng nho sy cap oxy
tr ving ré thyc vat, do vay lam ting néng do
NOz-N.

Mau nudc thai nuodi ca
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Hinh 8. Sy thay d6i nong do NO3-N trong cac hé thi nghiém véi nudc thai nudi ca.

Ngoai ra amoni ciing c6 thé oxy hoa thanh
nitrat nhd sy két hop cia qua trinh oxy hoa
amoni va “Anammox” (hay con goi la qua trinh
“Canon”: NH4* + 0,85 O, - 0,435 N + 0,13
NOs; + 1,3 H,0 + 1,4 H*) [22]. Su tang NO3-N
phii hop véi su giam ndng d6 NH,*-N trong
nghién clru nay, vi vay xu hudng ting NOs-N
cho thay r hiéu qua cia qua trinh nitrat hoa va
kha nang loai béd amoni cua céc loai thuc vat
trong nghién ctru. Ngoai ra, trong qua trinh phan
nitrat hoa, NOz™-N dong vai tro 1a chat nhan dién
tlr trong diéu kién ki khi, vi vay sy tang NO3z-N
¢6 thé gop phan thuc dy su phan huy sinh hoc
chat hitu co 6 nhidm nhd cac vi sinh vat phan
nitrat hoa, do d6 1am tang kha ning xir 1y chat
hiru co (COD). Mt s6 nghién ciru trén thé gidi
da bd sung thém nguén cacbon bang cach sir
dung biochar, phu pham nong nghiép hodc sinh
khéi thue vat trong hé dat ngdp nude nhan tao dé
thiic ddy qua trinh phan nitrat hoa va ting hiéu
qua xur ly nitrat [23, 24].

4. Két ludn

Ba loai thl‘_IC vat thuy sinh ban dia la
rong dudi chon (C. demersum), cdy déu

(A. paronychioides) va co6i (C. corymbosus) st
dung trong nghién ctru deu c6 kha nang xu ly
chat hiru co va amoni tét trong nude thai nudi
tom va nudc thai nudi ca tai phuong Yén Thanh,
thanh phd Ubng Bi, tinh Quang Ninh. Véi nudc
thai nudi tom, hé rong cho hidu qua loai bo chit
hitu co (COD) va amoni déu dat >95% sau 16
ngay thi nghiém. Vi nude thai nuoi ca, h¢ coi
cho hiéu qua giam COD va amoni lan luot dat
t61 96% va 100%. Nong do NOz -N giam 76,1 —
82% v61 nudc thai nubi tdm sau 3 ngay thi
nghiém, tuy nhién sau do noéng d6 NOz-N tang
dan dén ngay thtr 16. V6i nude thai nudi ca, nong
d6 NOs-N ting dan trong thoi gian thi nghiém &
ca ba hé thyc vat thuy sinh (NOs™-N <3 mg/L khi
két thuc thi nghiém). Két qua ctia nghién ctru nay
bd sung thém minh ching va co so khoa hoc dé
sur dung cac loai thyc vét nhu rong, déu, coi dé
xu ly nuge thai nudi trdng thuy san (dac biét la
chat hiru co va amoni), ngoal ra cung can tlep tuc
tién hanh cac nghién curu tlep theo dé han ché su
gia tang ham lugng NOz-N trong qua trinh xur 1y.
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