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Abstract: Aquaculture in Vietham plays an important role in the economy, however along with that
is the problem of water pollution due to untreated wastewater. This study evaluated the capacity of
constructed wetlands (CW) planted with umbrella palm (Cyperus alternifolius) using gravel,
coconut fiber and Leca materials as substrate layers to treat aquaculture wastewater in Quang Ninh.
The results showed that after 14 days, the wetland system planted with C. alternifolius on gravel and
coconut fiber (CW1) and the wetland system planted with C. alternifolius using gravel and Leca
(CW2) had good organic matter removal capacity with COD and BODs reduction efficiency of over
82%, while the system using only gravel and coconut fiber (CW3) had COD and BODs reduction
efficiency of 71.6% and 75.9%, respectively; the system using only gravel and Leca (CW4) had
COD and BODs reduction efficiencies of 75.2 and 77.4%, respectively. After 14 days, the CW1
system had total suspended solids (TSS), ammonium (NH4*-N), nitrate (NO3-N) and phosphate
(PO,*-P) removal efficiencies of 71.3%, 93.6%, 74.2% and 88.5%, respectively; meanwhile the
TSS, NH4*-N, NOs-N and PO4*-P removal efficiencies in the CW2 system reached 76%, 87.7%,
68.5% and 92.8%, respectively. The research results showed the potential for applying constructed
wetland systems planted with umbrella palm to treat aquaculture wastewater in Vietnam.
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Nghién ctru xir Iy nudc thai nudi trong thuy san
bang h¢ dat ngap nudc nhan tao trong cay thuy tric
(Cyperus alternifolius)

Nguyén Minh Phuong®”*, Hoang Thi Luu Ly*?

'Khoa Méi triwong, Truong DPai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Ha Noi,
334 Nguyé~n Trai, Thanh Xudn, Ha Noi, Viét Nam

Nhan ngay 08 thang 8 ndm 2025
Chinh sira ngay 15 thdng 8 nam 2025; Chap nhan dang ngay 30 thang 9 nam 2025

Tém tit: Nganh nudi trong thuy san ¢ Viét Nam dong vai tro quan trong trong nén kinh té, tuy
nhién ciing v&i d6 14 van d¢ 6 nhiém ngudn nudc do nudce thai khong dugce xtr ly. Nghién ctru nay
danh gia kha ning sir dung hé dat ngdp nudce nhan tao (BNNNT) (CW) trong cay thuy trac Cyperus
alternifolius (C. alternifolius) trén nén vat liéu soi, xo dura va Leca dé xir Iy nuée thai nu6i trong
thiy san & Quang Ninh. Két qua cho thiy sau 14 ngay thi nghiém, hé DNNNT trdng thuy tric
C. alternifolius trén vat liéu soi va xo dira (CW1) va hé¢ DNNNT trong thuy trac C. alternifolius sir
dung vat lidu s6i va Leca (CW2) c6 kha ning loai bo chit hitu co tot voi hiéu qua giam céc thong
s6 COD va BODs déu dat >82%, trong khi d6, hé thi nghiém chi sir dung vat liéu soi va xo dira
(CW3) cho hiéu qua giam COD va BODs lan luot 12 71,6% va 75,9%; hé chi st dung soi va Leca
(CW4) cho hiéu qua giam COD va BODs lan luot 14 75,2 va 77,4%. Sau 14 ngay, h¢ CW1 cho hiéu
qué loai bo tong cht ran lo ling (TSS), amoni (NH4*-N), nitrat (NOs™-N) va photphat (PO,*-P) lan
luot 1a 71,3%, 93,6%, 74,2% va 88,5%; hiéu qua loai bo TSS, NH4*-N, N03 N va PO4-P & hé
CW?2 lan lugt dat 76%, 87,7%, 68,5% va 92,8%. Két qua nghién ctru cho thay tiém nang ng dung
hé ngdp nudc nhén tao trong cay thuy trac C. alternifolius dé xir Iy nudc thai nudi trong thity san &
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Tir khéa: DNNNT, nude thai nudi trdng thity san, thuy tric, xo dira, Leca.

1. Mé dau

Cung v6i sy phat trién nhanh chéng cia
nganh nudi trong thiy san 13 vin dé 6 nhiém moi
truong nude do nude thai nudi trong thily san
chua duge xur Iy hop 1y. Vi déc tinh giau chat
hiru co, nito, phdt pho,... nudc thai nudi trong
thuy san gy ra nhiéu anh huéng dén hé sinh thai
thiy vuc, 1a nguyén nhan gay ra hién tuong phu
dudng va cac tic dong c6 hai khac dén thuy sinh

" Téc gia lién hé.
Dia chi email: nmphuong.hn@hus.edu.vn
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vat va con ngudi [1]. O ndng d6 cao, amoni c6
thé tr& nén doc hai ddi voi ca va su phat trién
nhanh chéng cua tdo. Nitrit rat doc vi mot sb
loai c4, gy ra suy ho hap do mat kha ning van
chuyén 6xy trong mau [2]. Nitrat va photphat
cling gop phan 16n gay ra hién twong pht dudng
va tao nd hoa [1, 2]. Xt Iy nudc thai nudi trong
thily san bang phuong phap hoa hoc ¢6 nhidu bat
loi vi 6 thé tao ra bun thai doc hai, c6 kha nang
gdy 6 nhiém thtr cp va anh hudng dén strc khoe
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con nguoi [3]. Cac phuong phap hda hoc cling
thuong tén kém va khong than thién véi moi
trudng, trong khi d6, phuong phap sinh hoc trong
xtr Iy nudc thai tiét kiém chi phi va it tao ra san
pham phu doc hai hon [3, 4]. Trong céc phuong
phéap sinh hoc than thién moi truong dang duogc
ap dung hién nay, cong nghé dit ngap nudc tu
nhién (BNNNT) la cong nghé xir 1y nude thai
dugce thiét 1ap va tao dung md phong cé diéu
chinh theo tinh chét cuia dat ngap nudc ty nhién
voi thue vat duge lua chon va thiét ké dé tan
dung cac qué trinh trong hé dat ngap nudc tu
nhién. Trong cic hé DNNNT, nhiéu qué trinh
din ra nhu hip phu, két tua, su hip thu & thuc
vat va cac qua trinh phan hiy sinh hoc dugc thuc
hién nho vi sinh vat,... déu dong gop vao qua
trinh xir 1y nude thai [5]. Mot s6 nghién ctru trén
thé gidi cho thay hé¢ DPNNNT trong cac loai thuc
vat nhu sdy, coi,... c6 kha nang cho hi¢u qua xu
Iy chét hiru co (COD) trong nuc thai nudi trong
thuy san c6 thé dat >70% [6, 7]. Soi, da voi,
zeolite, cét,... 1a mot s6 vat liéu pho bién thuong
duoc sir dung lam chitnén trong h¢ DNNNT [8].
Xo dira 12 vat liéu phd bién thuong dugc sir dung
lam gia thé trong cay [9]. Vién dat sét nung nhe
hay con goi 1a Leca (duoc viét tit tir “Light
expanded clay aggregates™) la vat liéu c6 do bén
co hoc, 6 kha nang gitr nude, giup duy tri do am
va luu thong khi tt cho ving ré cdy, tuy nhién
vat liéu nay ciing chua dugc ap dung rong rai
trong hé DNNNT x1r Iy nudce thai [10]. Nghién
ctru nay duoc tién hanh nham danh gia kha ning
xtr 1y nuée thai nudi trdng thuy san & Quang
Ninh cta cac hé DNNNT trdng cdy thuy trac
Cyperus alternifolius (C. alternifolius) trén
nén vit liéu soi, xo dira va Leca quy md phong
thi nghiém.

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

Nuéc thai nudi trong thiy san duge 1ay tir
kénh x4 ctia ao nudi tdm vai dién tich 2000 m?,
chiéu sau 2 m, mat do nuéi 1a 100 con/m?. Mau
nudc thai duge bao quan trong can nhya sach,
khong tiép xtic v6i dnh sang va dugc van chuyén

dén phong thi nghiém B mon Cong nghé Moi
truong, Khoa Moi truong, Trudong Pai hoc Khoa
hoc Ty nhién, Pai hoc Quéc gia Ha Noi dé phan
phdi vao cac h¢ thi nghiém.

Thuyc vat so¢ dung la thay tric
C. alternifolius; cac vat liéu sir dung 1a soi trang
(kich ¢& 3-5 cm), s6i dam (kich ¢& 4-8 mm),
Leca (kich ¢& 1 cm) va xo dua (dang soi). Hé
DNNNT dugc st dung trong nghién ctru dugc
mo ta trong muc 2.2.1.

2.2. Phuong phap nghién ciiu

2.2.1. Thiét ké thi nghiém

Bén hé thi nghiém dugc st dung trong
nghién ciru, gdm c6 CW1, CW2, CW3 va CW4.
M&i hé c6 chiéu cao 62 cm, duong kinh 14 cm.
Trong mbi hé déu duoc b tri mot 16p vat licu la
soi trang (3-5 cm) phia dudi day, sau do 1a soi
dam (4-8 mm), tiép dén 1a xo dira (6 hé CW1 va
CW3); va Leca (6 hé¢ CW2 va CW4) (Hinh 1).
Thuy trac duoc trong trong hé CW1, CW2 va ¢o
lwong sinh khéi cdy ban dau 1 250 g/hé. Lép vat
liéu trén cung cda ca bdn hé 1a séi dam. Céac hé
thi nghiém duoc thiét ké dang ho, co voi dé iy
nudc thai dau ra. Hé duoc dit & tang 4 nha T2,
Truong Dai hoc Khoa hoc Ty nhién, Pai hoc
Qudc gia Ha Noi ¢ diéu kién nhiét do ngoai troi
(25-30°C) va c6 anh sang mait troi. Thé tich nude
thai & mdi hé 1a 4 L. Mu nudc thai dugc tién
hanh phan tich céc chi tiéu hoa ly & cac thoi gian
lwu la 0, 2, 4, 6, 11 va 14 ngay.

2.2.2 Phuong phap phan tich cac chi tiéu
hoa ly

Phuong phéap phan tich cac chi tiéu hoa ly
trong nurdc thai duge thé hién & Bang 1. Cac mau
nudce trude khi phan tich dugc loc qua mang 0,45
pm. Cac chi tiéu dugc phan tich 1dp lai 3 lan dé
tinh két qua trung binh. Két qua phén tich duoc
thé hién bang phan mém Microsoft Excel.

Hiéu qua xu ly dugc tinh theo cong thuec:

= (Co - C)/Co x 100 (%)

- H hleu qua xur 1y (%);

- Co: ndng do cia chat phan tich trong nudce
thai dau vao(mg/L);

- C: nong d6 chat phan tich sau xir Iy (mg/L.).
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pH duoc xéac dinh theo TCVN 6292:2011, st
dung mdy do HI8314-1, Hanna. Ham lugng TSS
duoc xac dinh theo TCVN 6625:2000 (st dung
may loc chan khéng, siy gidy loc trong tu siy &
nhiét d6 103-105°C trong 1 gio, dé ngudi gidy &
nhiét d6 phong va bao quan trong binh hut am,
lugng can dugc xac dinh bﬁng cach can khdi
luong gidy loc sau say). COD duoc xac dinh theo
SMEWW 5520C:2023, str dung K»Cr207 la tac
nhan oxy hdéa manh trong moéi truong H,SO4 dic
(pha miu & 150°C trong 2 gid), sau d6 chuan do
b?mg mudi Mohr. BODs dugc xac dinh theo
TCVN 6001-1:2021 (it mau trong 5 ngay & 20 °C
trong diéu kién t6i). Nong d6 NH4*-N duoc Xac
dinh theo TCVN 6179-1:1996 (phwong phép tric
phd thao tac bang tay, so mau ¢ budc séng 655
nm). Nong d6 NOs™-N dugce xac dinh theo TCVN

W1 B W2

6180:1996 (phwong phap tric pho sir dung axit
sunfosalixilic, so mau & budc séng 420 nm).
Nong d6 PO,*-P duoc xac dinh theo TCVN
6202:2008 (su dung amoni molipdat, so mau &
budc song 880 nm).

Bang 1. Phuong phap phén tich cac chi tiéu hda ly

Caéc chi tiéu Cac phuong phéap phén tich
phan tich
pH TCVN 6492 : 2011
TSS TCVN 6625:2000
COD SMEWW 5520C:2023
BODs TCVN 6001-1:2021
NH4*-N TCVN 6179-1:1996
NO3z-N TCVN 6180:1996
PO,*-P TCVN 6202:2008

L

Xar dém ‘o, ¥ Leca
A
tos

W3

Hinh 1. Cac h¢ BDNNNT st dung trong nghién curu.

Bang 2. Pac diém cua nudc thai nudi trong thuy san

Chi ticu Pon vi Mﬁu‘nu(fc thai QCVN 40:2011/BTNMT QCVN 02-
: nudi trong thuy san (cot B) 19:2014/BNNPTNT

TSS mg/L 43+4 100 <100

COD mg/L 176 £9,8 150 <150

BODs mg/L 10756 50 <50
NH4*-N mg/L 1,25+0,02 10 -
NOs-N mg/L 1,1+0,03 - -
PO,*-P mg/L 1,49 + 0,031 - -

pH - 7,86 £ 0,08 55-9 55-9

Ghi cha: QCVN 40:2011/BTNMT, cot B: quy chuén k¥ thuat qudc gia vé nudc thai -cong nghi€p ap dung
cho nudce thai cong nghiép thai vao ngudn tiép nhan khong dung cho muc dich cap nude sinh hoat;
QCVN 02-19:2014/BNNPTNT: quy chuén k¥ thuat quoc gia vé co s6 nudi tom nude lg - Didu kién bao dam
vé sinh thl y, bao vé mdi trudng va an toan thyc pham ap dung cho nude thai tir ao xtr Iy nudc thai
trude khi thai ra ngoai mdi trudng.
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3. Két qua va thao luin
3.1. Bdc diém mau nuée thai nudi trong thity san

Két qua phan tich cac thong sé ban dau cua
nude thai nudi trong thuy san duoc thé hién tai
Bang 2. Két qua phan tich cho thiy nudc thai
nudi trong thity san tai Quang Ninh c6 gia tri pH
dat gia tri trung tinh (7,86 £+ 0,08); ham lugng
chat hitu co kha cao (gia tri COD va BODs lan
luot 12 176 + 9,8 mg/L va 107,5 107,5+ 6 mg/L).

Gia tri COD va BODs cao hon 1,17-2,15 lan
so v6i ngudng quy chuin cho phép QCVN
40:2011BTNMT, ¢t B va QCVN
02 -19:2014/BNNPTNT. Ham lugng TSS trong

200
180
160
140
120
100

80

COD [mg/L]

nudce thai nudi trong thity san 1a 43 + 4 mg/L, dat
QCVN 40:2011BTNMT, cot B va QCVN
02-19:2014/BNNPTNT. Ham luong NHs+-N la
1,25 + 0,02 mg/L, nam trong ngudng so Vi
QCVN 40:2011BTNMT, cot B. Ham luong
NOs-N va PO,*-P mg/L déu < 1,5 mg/L.

3.2. Khd ndng xi Iy mede thdi nudi trong thiyy san
3.2.1. Hiéu qua xir Iy chdt hitu co (COD,
BOD:s)

Gia tri COD va BODs trong nudc thai nu6i
tom trong qua trinh thi nghiém duogc thé hién lan
luot 6 Hinh 2 va Hinh 3.

I
I
60 L
40 I T &
2 Ik k0
0
0 2 4 6 11 14

Ngay

ECW1 mCW2 mCwW3 =mCW4

Hinh 2. Sy thay dbi gi4 tri COD trong cac hé thi nghiém.

120
100
80
6

BODS5 [mg/L]
o

4

o

2

o

I
I
I
II "I Nill nili sl
: li
0 2 4 6 11 14

Ngay

ECW1 mCW2 mCW3 mCw4

Hinh 3. Sy thay ddi gia tri BODs trong cac hé thi nghiém.
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Sau 14 ngay thi nghiém, h¢ CW1 va CW2 ¢o
trong cay thuy trac c6 gia tri COD va BODs giam
manh nhit, v6i hiéu sudt xir Iy COD va BODs
lan luot dat 82,23% va 82,45% & hé CWI va
84,24% va 85,43% 6 hé CW2. Trong khi do, hi¢u
qua giam COD va BODs ¢ hé CW3 lan luot 1a
71,63% va 75,94%; 6 hé CW4 lan luot 14 75,19%
va 77,43%. Gia tri COD ¢ hai h¢ CW2 va CW1
lan lwot 14 27,7 + 1,63 mg/L va 31,3 +2,21 mg/L,
da dat QCVN 40:2011/BTNMT, cot B va QCVN
02-19:2014/BNNPTNT. Két qua cua nghién ciru
nay kha tuong dong v&i mot sO nghién cuu trude
day trén thé gioi vé hi¢u qua xur ly chat hitu co
trong nude thai nudi trong thuy san cua cac hé
théng DNNNT. Trong nghién ctru ctia Tepe va
cong su (cs) (2018) vé 11 hé DPNNNT xir Iy nude
thai nuéi trong thity san cho hiéu qua giam COD
trung binh dat ~86% [7]. Trong nghién ctru cua
Elela va cs (2017), hi¢u suat xtr ly COD cua hé
DNNNT trong ciy coi gidy Cyperus papyrus la
86% [11]. Theo nghién ctru ctia Le va cs (2023),
hi¢u qua giam COD chi dat 31% & h¢ DNNNT
trdng Scirpus littoralis, Cyperus involucratus va
Posidoniaceae xur 1y nudc thai nudi tom ¢ khu
vuc dong bang song Mekong (néng do COD ban
dau 1a 106 + 14 mg/L) [12]. Theo mot nghién
ctru tai Viét Nam cua Hoang Thi Thu Hﬁng va Ccs
(2024), két qua nghién ctru sau 14 ngay cho thiy
kha nang loai bé BODs trong nudc théi giau hitu
co cua cay thuy tric 1€n tdi 96% [13]. Su loai bo
chat hiru co trong cac hé DNNNT bang quatrinh
ling — loc vat 1y, qua trinh phan hay hiéu khi &
ving 1é giau oxy va phéan huy ky khi ¢ cac tang
séau [14]. Tlem nang giai phong oxy ¢ vung re co
thé taing ngudn cung cap oxy cho h¢ DNNNT va
tang cuong qua trinh chuyén hoa va loai bo chat
hitu co biang con dudng hiéu khi [15]. Kha ning
gidi phong oxy tir bo ré cta thiy tric
C. alternifolius trong moi truong dinh dudng va
nudc thai nhan tao da dugc ghi nhan dat khoang
1,46 — 1,94 umol O2/kg khdi lugng twoi/gid [15].
Ngoai ra, b ré thuc vat va cac vat liéu trong hé
DNNNT nhu sdi, xo dura, Leca c6 vai tro quan
trong trong hap phu chét 6 nhiém, dong thoi lam
gia thé cho vi sinh vét trong nudc thai thyc hién
qué trinh phan hity chat hitu co 6 nhiém [16].
Hiéu qua loai bo chat hitu co (COD) trong nudc

thai chian nudi boi hé¢ DNNNT trong sdy
P. australis sir dung vat liéu Leca c6 thé dat
>90% [10]. Hat Leca (kich thude 1,5-2,5 mm) co
dung trong khoang 750 kg/m® va dién tich bé mat
dat khoang 2200 m?/m? [17]. Nghién ctru trude
day cho thay Leca c6 kha ning hap phu cac chat
hitu co nhu phenanthrene, fluoranthene va
pyrene dat lan luot 1a 70,70; 70,82 va 72,12%,
khi str dung khdi luong chat hap phu 12 0,2 g sau
21 gio. Kha niang hp phy ting 1én va dat 92,61;
93,91 va 94,15% vdéi phenanthrene, fluoranthene
va pyrene khi ting khdi lugng vat liéu ¢én 4,0 g
LECA [17]. Xo dlra va mot s6 vat ligu bién tinh
tlr xo dira c6 dién tich bé mat trong khoang 286,7
-540,6 m%/g [18, 19]. Kha ning hap phu cac chat
hitu co nhu thuéc nhuém xanh metylen, Congo
d6 boi cac vat lidu bién tinh tir xo dira di duoc
chtng minh [20]. Ngoai ra, cac vi khuan thudc
chi Bacillus, Pseudomonas, Halomonas,... c6
kha ning phan giai chat hitu co trong cac hé
DNNNT sir dung vat liéu soi, xo dua da dugc
phat hién [21].

3.2.2. Hiéu qua xir Iy tong chdt ran lo limg

Su thay d6i ham lugng TSS trong cac hé thi
nghiém duogc thé hién ¢ Hinh 4. Két qua cho thy
ham lugng TSS trong cac hé thi nghiém déu
giam 10 rét theo thoi gian luu. Sau 14 ngay, hé¢
CW1 va CW2 c6 hidu qua xir 1y lan luot la
71,32% va 75,97%. Ham lugng TSS gidm manh
nhit & hé CW2 (tir 43 + 4 mg/L xudng con 10,3
*+ 1,5 mg/L), sau do 1a & h¢ CW1, gia tri TSS
giam con 12,3 + 1,5 mg/L sau 14 ngay.

O hé CW3 (chi str dung soi, xo dira) va hé
CW4 (chi sur dung vat liéu soi, Leca) hiéu qua xtr
Iy dat 1an luot 13 62,79% va 66,67% sau 14 ngay
thi nghiém. Kha nang loai bo TSS bdi cac hé
DNNNT da dugc chung minh trudce day [5, 22].
Nghién ctru ciia Dordio va cs (2013) cho thay hé
DNNNT trong sdy Phragmites australis sir dung
chat nén 1a Leca cho hiéu qua loai bo TSS trong
nudce thai chan nuéi dat >80% [10]. Theo mot
nghién ctru gan ddy ¢ Viét Nam, kha ning loai
bo ¢ cay thuy trac rat cao, dat t6i 98% chi trong
14 ngay, nong do TSS giam tor ~201,8 mg/L
xudng dudi 5 mg/L, vuot troi 80 VOi nhiéu loai
thyc vat khac [13]. Hau hét ré ciy ¢ cac hé
DNNNT c¢6 ciu tric dang luéi, hoat dong nhu
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mot h¢ thong loc tu nhién dé loai bo TSS. Hg ré
dan xen day dac, tao di€u kién cho qua trinh lang,

dong thoi thic day vi sinh vat ving ré phan hiy
chat hiru co [13, 22].

50
o  REEE
g
> 30
= I Z
520 III II I IIJ—'I IIII d T
10 "
0
0 2 4 11 14
Ngay
CWl mCwW2 mCW3 =CW4

Hinh 4. Su thay d6i ham lugng TSS trong cac hé thi nghiém.

3.2.3. Hiéu qua xir Iy NHs*-N va NOg -N

Sy thay doi néng do NHs*-N va NOs-N
trong céac h¢ thi nghiém lan lugt duogc thé hién &
Hinh 5 va Hinh 6. Két qua cho thiy ndng do
NH;*-N déu c6 sy giam manh & cac hé thi
nghiém. Sau 14 ngay thi nghiém, nong d6 NH*-
N ¢ hé CW1 va CW2 giam manh nhat, tir nong
d6 ban dau 12 1,25 + 0,02 mg/L giam con 0,08 +
0,01 mg/L ¢ h¢ CW1 va 0,15 £ 0,01 mg/L & hé
CW2. Hiéu qua loai b6 NHs*-N cao nhat & hé
CW1, sau d6 1a hé CW2, tiép theo 1a hé CW4 va
CWS3, véi hiéu suét lan lugt 1a 93,60%, 87,73%,
85,60% va 80,27%. Theo cac nghién ctru trudc
day, qua trinh nitrat héa va phan nitrat héa dugc
xem la co ché chinh trong xtr Iy nito & cac hé
DNNNT [14, 22]. Trong thi nghiém xtr 1y nudc
thai nu6i tom bang hé DNNNT trong cdy thuy
triic cia Nguyén Trung Hiép va cs (2023), sau 30
ngay, hiéu qua xtr 1y NH4*-N dat 80,18 - 98,97%
va nong d6 NH4*-N sau xir ly dat 0,04 - 1,11
mg/L (ndng d6 ban diu trong khoang 3,9 - 5,6
mg/L) [23]. O mét nghién ctru khac cia Hoang
Thi Thu Hang va cs (2024), sau 14 ngay, hé thi
nghiém su dung thay truc cho hi¢u qua xu ly
NH;*-N dat 86,83% (ndng d6 NHs*-N trong
nudc thai giam tir gia tri ban dau 1a 6,91 mg/L
xudng con 0,91 mg/L) [13]. Theo nghién ciru cia
Raharjo va cs (2018), hé BDNNNT chi sur dung
thity trac co thé loai bd 66,7% NH.*-N trong

nudc thai ca tra [24]. Trong nghién ctru ctuia Liu
va ¢s (2016), hiéu qua xtr Iy NH4*-N trong nudgce
thai nubi ca (ndng d6 amoni ban dau: 0,9-1,3
mg/L) dat 60- 80% boi hé DNNNT trong cay
dién vi Iris pseudacorus [16]. Trong mdt nghién
ciru st dung hé théng DNNNT trong siy P.
australis va P. vallatoria xtr 1y nudc thai nuoi
tom & Bén Tre (ndng do NH4*-N trong nudc thai
ban dau 13 1,4 mg/L), hiéu qua loai bé NH,*-N
trong dat dén 77% sau 4 tuan xu 1y [22]. Theo
nghién ctru trude ddy, kha ning tiét oxy tir ving
1é cuia cay thuy trac C. alternifolius dat téi da 3,5
pmol Oa/kg khéi lugng tuoi/gid sau 4 tudn trong
moi trudong nudc thai nhan tao [15]. Kha ning
tiét oxy tir bo ré thyc vat gbp phan ting cuong
qué trinh oxy hoa amoni trong nudc thai [14, 15].

Véi két qua vé sy thay d6i nong do NOs-N,
sau 14 ngay, nong do NOz -N & mdi hé déu co
xu hudng giam, hiéu qua loai bd NOz -N 6 CW1,
CW2, CW3 lan luot dat 74,24%, 68,48% va
71,82%; hi€u qua loai bd NO3™-N & h¢ CW4 (chi
sit dung soi va Leca) 1a thdp nhit, chi dat
59,09%. Nghién ctru sir dung hé DNNNT trdng
sdy cho hiéu qua loai bdo NOs -N trong nudc thai
nudi tdom & Bén Tre chi dat khoang 45% [22].
Nghién ctru ctia Hamid va ¢s (2022) cho thay kha
nang xt ly NO3™-N trong nudc thai nudi ca & hé
thi nghiém thily canh trong cai tai béo L. sativa
sir dung so6i va Leca cho hiéu suat dat 77% [25].
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Dung luong hap phy NOs-N cua xo dira bién
tinh va Leca dugc ghi nhan 1an luot dat 13 mg/g
va 56,31 mg/g [26, 27]. Qua trinh phan nitrat hoa
la qua trinh déng vai tro quan trong trong viéc
giam ndng do nitrat trong nudc [14]. Qua trinh
nay duoc ting cudng nhd s c6 mit ciia ngudn
cacbon hitu co va vai tro cta vi sinh vat phan

14

NH,;*-N [mg/L]

4

2

0,0

s CW]

1.2 *

1,0

0.8

0.6 I I

0,

. III II'
0 2 4

nitrat héa [28, 29]. Mot s nghién ctru trén thé
gi6i da bd sung thém ngudn cacbon bang cach sir
dung biochar, phu phim nong nghiép nhu vo trau,
x0 dira hodc sinh khdi thuc vat trong hé DPNNNT
dé thuc déy qua trinh phan nitrat hoa va tang hiéu
qua xtr 1y nitrat [28, 29].

=
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Hinh 5. Sy thay d6i nong d6 NH4*-N trong cac hé thi nghiém.
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Hinh 6. Sy thay ddi ndng d6 NOz-N trong cac hé thi nghiém.

3.2.4. Hiéu qua xir Iy PO,% -P

Su thay doi nong do PO4* -P trong c4c hé thi
nghiém dugc the hién ¢ Hinh 7. .

Keét qua cho thay sau 14 ngay thi nghiém, néng
dd PO4* -P giam manh & c4 bon hé thi nghiém.

Sau 14 ngay, hé CW2 co6 kha nang loai bo
PO,3-P tt nhit voi hidu qua xu 1y dat 92,83%.
Hiéu qua giam PO4*-P ¢ cac hé¢ CW1, CW3 va
CW4 lan luot dat 88,57%, 86,32% va 86,77%.
Nghién ciu xtt 1y nudc thai nudi cd tra cla
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Raharjo va cs (2018) chi su dung thuy trac cho
hiéu qua xt Iy POs*-P dat 71,2% [24]. Trong
mot nghién ctru khac ctia Hamid va cs (2022),
hiéu qua loai bé PO,*-P cuia hé thi nghiém thity
canh trong cai tai béo L. sativa sir dung vat li¢u
Leca dat khoang 64% [25]. Nghién ctru str dung
hé DNNNT trong sdy cho hiéu qua loai bo PO
-P trong nudc thai nudi tdbm & Bén Tre chi dat toi
55% [22]. Trong cac hé¢ DPNNNT, POs*-P ¢6 thé
dugc loai bo nho qua trinh hap thu & thyc vat,
qua trinh hdp phu trén vat liéu va tich liy

phdt pho & vi sinh vat ving ré [8]. Kha ning hap
phu cta soéi véi phét pho dugc ghi nhan dat
129,7 mg/kg va vat liéu Leca (voi ham lugng
SiO, khoang 62%) c¢6 dung luong hip phu P ¢
thé dat t6i 1000 mg/kg [9, 17, 26]. Theo nghién
ctru trudc day, xo dira bién tinh c6 kha ning hap
phu PO, *-P dat 200 mg/g [30]. Ngoai ra, mot so
thuc vat ngdp nudc trong cac hé DPNNNT c6 kha
ning hap thy P trong nudc thai, trong d6 thiy
tric C. alternifolius c6 kha ning hip thu P dat
4,9 g/kg [31].

1.6
oo e -
1.4 «I
s }
=
= 1 1
=08 -l
B 06 .
O—r 0.4 =1 T
A~ 02 1 ‘E I I = =T
| U ] \ E%
O LR = = = =
0 2 4 6 11 14
Ngay
CW1 mCW2 CW3 CW4

Hinh 7. Su thay d6i ndng d6 PO.% -P trong cac hé thi nghiém.

4. Két luan

Nghién ctru cho thiy hé DNNNT trong cay
thay trac C. alternifolius trén nén vat liéu soi, xo
dura va Leca c6 hi€u qua xt ly nudc thai nuoi
trong thuy san & Quang Ninh kh4 t6t. Sau 14
ngay thi nghiém, h¢ DPNNNT CW1 va CW2 cé
kha ning loai bo chit hitu co dat tot nhat (véi
hiéu qua giam COD va BODs dat 82 - 84%). Gia
tri COD va BODs sau xt 1y déu dat quy chuén
cho phép (QCVN 40:2011/BTNMT, cét B va
QCVN 02-19:2014/BNNPTNT). Hiéu qua loai
bo TSS, amoni va photphat ctia cac hé thi nghiém
CW1, CW2 (hé st dung thuy truc, vat liéu séi,
xo dua, Leca) déu dat >70%; hiéu qua loai bo
TSS, amoni, photphat ciia cac h¢ CW3, CW4
(chi stt dung véat liéu soi, xo dira va Leca)

dat >62%. Hiéu qua loai bo nitrat & ba h¢ CW1,
CW2 va CW3 dat 68-74% va thap nhit & hé
CW4 (59,1%). Nghién ciru cho thiy tiém ning
g dung ctia cong nghé DPNNNT trong cdy thiy
tric C. alternifolius trén nén vat liéu séi, xo dira
va Leca trong xtr Iy nudc thai nudi trong thuy
san. Két qua ctia nghién ctru ndy mdi ¢ quy md
phong thi nghiém v6i mo hinh nho, vi vay can
trién khai thir nghiém trén mé hinh quy moé pilot
hodc ngoai thuc dia tai mot s6 co s& nudi trf‘mg
thity san & Quang Ninh dé danh gia hiéu qua xur
1y trong diéu kién thyc té va tinh 6n dinh ciia hé
DNNNT, ngoai ra cling can xac dinh tinh kha thi
vé mat kinh té khi trién khai ¢ quy mo ho gia
dinh hodc trang trai nudi trong thily san va tiém
nang tai st dung nudc sau xur ly cho muc dich
tuoi tiéu.
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