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Abstract: Aquaculture wastewater often has high content of organic matter and nutrients
(nitrogen, phosphorus). Along with the rapid development of the aquaculture industry is the
problem of water pollution, eutrophication because of untreated wastewater. Among current
wastewater treatment methods, constructed wetland technology is an environmentally friendly
wastewater treatment solution, providing high treatment efficiency and low cost. In this study,
constructed wetland systems planted with anthurium plants (Anthurium andraeanum) at
laboratory-scale were established to treat shrimp farming wastewater in Quang Ninh province. The
results showed that after 15 experimental days, the wetland system planted with anthurium plants
on gravel and coconut fiber materials had organic matter (COD) removal efficiency, ammonium
(NH4*-N) and phosphate (PO4*-P) removal efficiency of 87.5%, 76% and 44.1%, respectively.
The wetland system planted with anthurium plants on gravel had organic matter (COD) removal
efficiency, NH;*-N and PO,*-P removal efficiency of 75.7%, 46.7%, and 40.6%, respectively.
Meanwhile, the COD removal efficiency, NHs*-N and PO,*-P removal efficiencyin the control
system were only 15.8%, 12.6% and 19.4%, respectively. The research results show the ability of
constructed wetland systems planted with anthurium plants to treat aquaculture wastewater.
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Tém tit: Nu6c thai nudi trong thuy san thuong cd6 ham luong chit hiru co, chdt dinh dudng
(nito, photpho) cao. Ciing véi su phét trién nhanh chéng ciia nganh nudi trdng thiy san 1a vén dé 6
nhiém ngudn nude, hién twong phii dudng do nude thai khong duoc xir 1y. Trong cac phuong phép xir
ly nuée thai hién nay, cong nghé dit ngap nude nhan tao 1a giai phap xtr Iy nudce thai than thién moéi
trudng, cho hiéu qua xir 1y cao, chi phi thap. Nghién ctru ndy st dung hé dat ngap nudc nhan tao trong
cdy hong mén (Anthurium andraeanum) quy mé phong thi nghiém dé xur 1y nudc thai nudi tom &
Quang Ninh. Két qua cho thay sau 15 ngay thi nghiém, hé dat ngap nudc nhéan tao trong cdy hong mén
trén nén vt lidu soi va xo dira cho hiéu qué xir Iy chét hiru co (COD), amoni (NH4*-N), photphat (PO,>-P)
1an luot dat 87,5%, 76% va 44,1%. Hé dat ngap nudc nhan tao tréng cay héng mon trén vat liéu séi cho
hi¢u qua xur ly chét hitu co (COD), NH4*-N, PO4*-P lAn luot dat 75,7%, 46,7%, va 40,6%. Trong khi d6
& hé dbi chung cho hiéu qua loai bo COD, NH4*-N, PO*-P lén luot chi dat 15,8%, 12,6% va 19,4%.
Két qua nghién ctru cho thdy tiém nang xtr Iy nude thai nudi trdng thiy san cua hé dit ngdp nuéc nhan

tao trong ciy hong mén.

Tir khéa: Nudc thai, nudi trong thuy san, dat ngap nude nhan tao, ciy hong mon.

1. Mé dau

Nudc thai nuéi trong thuy san thudng co
ham luong chat hitu co va chit dinh dudng
(nito, photpho) cao, gdy hién tuong phi dudng
va anh huéng nghiém trong dén hé sinh thai
cling nhu strc khde con nguoi khi chua duge xir
1y pht hop [1]. Cong nghé bun hoat tinh hiéu
khi da dugc ap dung trong xtr Iy nude thai nudi
trdng thily san, tuy nhién phuong phap nay tao
ra bun thai va c6 tiéu ton ning luong cao do su
can thiét phai suc khi [2, 3]. Cong nghé dién
hoa va mot sb phuong phap hoa hoc st dung
céc chét oxy hoa manh nhu ozon sinh ra mot )
san pham phu c6 thé anh huong dén hé sinh thai
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thuy vye. Cac phuong phéap hoa hoc thuong doi
hoi tiéu ton hoa chat, chi phi cao [4]. Cong
nghé sinh hoc str dung mot sé chung vi khuan
nhu Bacillus subtilis, Bacillus licheniformis va
vi tao Chlorella vulgaris ciing da dugc ap dung
trong xtr Iy nudc thai nudi trong thuy san, tuy
nhién phuong phap vi sinh ciing gip mot s6 kho
khan trong viéc lya chon dugc chiing vi sinh ¢o
kha ning xir 1y hiéu qua, dong thoi thich nghi
v6i nuédc thai nudi trong thity san [5, 6]. Hién
nay trén thé gi6i, cong nghé dit ngap nude nhan
tao (“constructed wetlands”) 1a cong nghé sinh
thai than thién moi truong va da dugce ap dung
trong xt 1y nude thai kha hiéu qua [7, 8]. Vai
trd cta hé thong dit ngdp nudc nhén tao trong
xir 1y nudc nuoi trong thiy san voi hidu qua
loai bé chit hitu co va cac chat dinh dudng
(nito, photpho) dd dugc chimg minh qua nhiéu
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nghién ctru trude day trén thé gioi [4, 7]. Co
ché xtr 1y cht 6 nhiém trong nudc thai bao gdm
cac qua trinh xay ra trong dat ngap nuéc nhu
qua trinh hap phu, ling, su chuyén héa chit 6
nhiém béang vi sinh vat (qué trinh phan giai chat
hitu co, qua trinh nitrat hoa - phan nitrat hoa,...),
su hap thu & thuc vat,... [7, 8]. Vi cac vu diém
ndi bat nhu cong nghé sinh thai than thién moéi
truong, khong tiéu tén hoa chat, chi phi dau tu
va van hanh hop 1y, khong tao ra bun thai, dong
thoi con c6 kha nang cdi tao canh quan moi
truong va hé sinh thdi, cac hé thong dat ngap
nudc nhan tao dang ngay cang dugc ung dung
cao trong xur 1y nude thai [4, 7, 9, 10]. Mot sd
loai thuc vat nhu say (Phragmites australis), co
nén (Typha angustifolia), thiy triic (Cyperus
alternifolius),... thuong dugc st dung trong cac
hé dit ngdp nudc nhan tao xur 1y nuéc thai
[4, 7, 11]. Hé dat ngap nudc nhan tao trong ciy
hén bién (Scirpus littoralis) xir 1y nudc thai
nudi tom cho hiéu qua xir Iy chét hiru co (COD)
dat 76% [12]. Hiéu qua loai bo tong nito va
nitrat trong hé dat ngap nudc nhn tao trong cay
c6 nén (T. angustifolia) va chudi hoa
(Canna indica) dat 40 - 43% [11]. Hiéu qua loai
bo nitrit trong nudc thai nudi tdm siéu tham
canh ciling dugc loai bd 83 - 94% bdi hé dat
ngdp nudc nhan tao tréng sdy va co nén [13].
Mic du trén thé gidi ciing dd c6 mot sd nghién
ctru vé kha nang xtr Iy nude thai nudi trong thay
san cua hé dat ngdp nudc nhan tao, kha nang st
dung mot s6 loai thyc vat tao canh quan nhu
cay lan y (Spathiphyllum wallisii), ciy hong
mon (Anthurium andraeanum),... trong cac hé
dat ngdp nudc nhan tao con it duge quan tim
nghién ctru. Nghién ctru nay dugc tién hanh
nhim dénh gia kha ning xir 1y nude thai nudi
trong thily san & Quang Ninh cta hé dat ngap
nu6c nhan tao trong cdy hong moén
(A. andraeanum) quy mo phong thi nghi¢m.

2. Thyc nghiém
2.1. PBéi tuong

2.1.1. Nudc thai nudi trong thiy san

Mau nudc thai tir ao nudi tom si€u tham
canh dugc ldy tai phuong Yén Thanh, thanh
pho Udng Bi, tinh Quang Ninh. Toa d¢ vi tri

liay mau nudc thai 1a  21°00'38.2"N
106°44'52.6"E. Dién tich ao nu6i tom 1a 1000 m?
v&i mat d6 nudi 200 con/m?.

2.1.2. Thyc vat

Loai thyc vat dugc st dung trong nghién
ctru 1a cay hong mén (Anthurium andraeanum)
(Hinh 1).

Hinh 1. Cay hong mén (A. andraeanum).

2.2. Phwrong phap nghién ciru

2.2.1. Thiét ké thi nghiém

Ba hé thi nghiém hinh try lam béng vat liéu
nhya PET c6 chiéu cao 45 cm va dudng kinh
27 cm dugc st dung trong nghién ctru. Hé thir
nhét chi b sung nuéce thai (khong co vat lidu va
thyc vat) 1 hé ddi chimg (DC), hé thir hai trong
ciy hong mon trén nén vat lidu 1a soi (1 1p soi
trang c6 kich ¢& 6-8 cm ¢ day hé voi chiéu day
16p vat liéu 1a 8 cm va 1 16p soi dam kich c&
2 - 4 cm phia trén c6 chiéu day 8 cm) (hé SH);
hé thr ba tréng cdy hong mén trén nén vat liéu
12 s6i va xo dura (1 16p soi tring kich ¢ 6-8 cm
& day hé co chidu day 8 cm, 1 16p soi dam
2 - 4 cm, phia trén c6 chiéu day 3 cm va 1 16p
xo dira & gitta hai 16p vat lidu soi ¢ chidu day
5 ¢cm) (hé SXH). S6 nhanh cdy ban dau cua
hdéng mén trong mdi hé SH va SXH 1a 20. Hé
thi nghiém 1a binh hé va c6 van 1dy mau phia
dudi. Vi tri ciia van 1dy mau nude sau xir Iy ¢
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cach day cac hé thi nghiém 3 cm. Nudc sau xt
Iy & hé SH sau khi qua toan bd 16p sdi dam phia
trén va 5 cm ddu tién cua 16p soi tring. Nudc
sau xur ly & h¢ SXH sau khi qua toan bd 16p soi
dam, xo dira va 5 cm dau tién cta 16p soi tring.
Céc h¢ thi nghiém st dung trong nghién ctru
dugc thé hién trén Hinh 2. Thé tich nudc thai
nudi tom ban déu bd sung vao mdi hé 1a 5 L.
Cac chi tiéu hoa ly (COD, NH4*-N, NO;" -N,

| | ’5"\,..

He BX(

NOs-N, PO,*-P) trong mau nudc thai ban dau
va sau thoi gian luu 1a 3, 5, 8, 11, 13 va 15 ngay
dugc phan tich ¢ cac hé thi nghi€ém. Cac h¢ thi
nghiém duoc dat tai hanh lang tﬁng 4 nha T2,
Trudong Pai hoc Khoa hoc Ty nhién, Pai hoc
Qudc gia Ha Noi v6i didu kién nhiét ¢ ngoai
troi (25-30 °C), c6 anh sang mit troi chiéu truc
tiép va co6 mai che dé khong bi anh huong bai
nudc mua (néu co).

Hé SXH

Hinh 2. Cac h¢ thi nghiém trong nghién ctru.

2.2.2. Phuong phéap phan tich céac chi ti€u
hoa ly.

Céac phuong phap phan tich cac chi tiéu hoa ly
trong nudc thai duoc thé hién trén Bang 1. Tai cac
mdc thoi gian thi nghiém, trong moi hé tién hanh
ldy 50 mL méu nudc dé phan tich & voi dudi mdi
binh. Cac mau nuéc trudce khi phan tich dwoc loc
qua mang loc 0,45 pum. Céc chi tiéu dugc phan
tich 1ap lai 3 14n dé tinh két qua trung binh. Két

qua phan tich dugc thé hién bing phian mém
Microsoft Excel (version 2019).

* Hi€u qua xur ly duoc tinh theo cong thuc:

H = (Co— C)/Co x 100 (%)

- H: hiéu qua xtr 1y (%)

- Co: nong d6 cuia chat phan tich trong nudc
thai dau vao(mg/L).

- C: ndng do chét phan tich sau xir ly (mg/L).

Céc s lidu thi nghiém dugc phan tich thong
ké str dung ANOVA, T-test (p<0.05).

Bang 1. Cac phuong phép phan tich chi ti€u hoa ly

Chi tiéu Phuong phap xac dinh
pH TCVN 6492:2011
COoD TCVN 6491:1999
NH4*-N Phuong phéap so mau sir dung thudc thir Nessler
NOs-N TCVN 6180:1996
Chi tiéu Phuong phéap xac dinh
pH TCVN 6492:2011

3. Két qua va thao luin

3.1. Pdc diem mau nwodc thdi nudi trong thiy
san tai khu viee nghién ciru

Két qua phan tich cic thong sb ban dau ciia
nudc thai nudi tréng thiy san duoc thé hién tai
Bang 2. Két qua phan tich cho thiy nudc thai
nudi trong thiy san tai Quang Ninh c6 ham

luong chit hiru co cao (gia tri COD trong nudc
thai nudi tom dat 600 mg/L).

Gi4 tri COD cao hon 4 1an so v6i ngudng
quy chuan cho phép QCVN 40:2011BTNMT,
cét B va QCVN 02-19:2014/BNNPTNT. Ham
lwong NH4*-N trong mau nudc thai nudi tom la
6,42 mg/L, dat QCVN 40:2011/BTNMT, cét B.
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Bang 2. Dic diém cia nude thai nudi trong thiy san
Chi ticu an Mau m.I('yc thai QCVN QCVN 02-
V1 nudi tdm 40:2011/BTNMT(B) 19:2014/BNNPTNT
pH - 7,8+0,01 55-9 55-9
COD mg/L 600 + 15,5 150 <150
NH;*-N mg/L 6,42 + 0,33 10 -
NOs-N mg/L 1,61+0,15 - -
NO2-N mg/L 1,91 +0,08 - -
POs*-P mg/L | 2,73%0,09 - -

Ghi chl: QCVN 40:2011/BTNMT, ¢4t B: quy chuén k¥ thuat qudc gia vé nudce thai cong nghi¢p
ap dung cho nudc thai cong nghiép thai vao nguon tlep nhan khong dung cho myc dich cap nudc sinh hoat;

QCVN 02-19:2014/BNNPTNT: quy chuén k¥ thut quic gia vé co so nudi tom nudce lo - Diéu kién bao dam vé
sinh tht y, bao vé méi truong va an toan thuc pham ap dung cho nudc thai tir ao
xu Iy nude thai trude khi thai ra ngoai moi truong.

3.2. Kha nang xu Iy nucc thai nudi lrong thiy
san bang hé dat ngdp nwde nhan tao trong cdy
hong mén

3.2.1.Hiéu qua xur 1y chét hitu co (COD)

Gia tri COD trong nudc thai nudi tom sau
cac thoi gian luu khac nhau (3, 5, 8, 11, 13 va
15 ngay) cua cac hé thi nghiém dugc thé hién
trén Hinh 3.

Két qua cho thiy sau 15 ngay thi nghiém,
gia tri COD & hé dbi ching (PC) khong co su
thay doi nhiéu, tuy nhién gia tri COD déu giam
dang ké ¢ hai hé dat ngap nudc nhan tao trong
cdy hong mén (p < 0,05). Hé thi nghiém trong
cdy hong mén trén nén vat liéu s6i va xo dira
(hé SXH) cho kha ning xir 1y chat hiru co
(COD) cao nhat véi hidu qua giam COD dat
87,5%. Hé trong cdy hong mén trén vat liéu soi
(h¢ SH) cho hiéu qua giam COD dat 75,7%.
Gié tri COD ban dau giam tir 600 £ 15,5 mg/L
xudng con 75 £ 10 mg/L & hé SXH, di dat
QCVN 40:2011/BTNMT, cét B va QCVN
02-19:2014/BNNPTNT sau 15 ngay. Trong khi
d6, & hé dbi chung (BC), gia tri COD chi giam
15,8%. Hiéu qua loai bé chat hitu co (COD) cua
h¢ SXH va SH trong nghién ctru nay kha tuong
ddng VO’l két qua cua mot sd nghién ciru trudce
day vé hiéu qua xu ly COD cua cac h¢ dat ngp
nude nhan tao trong sdy va hén bién [12, 14-16]
va cao hon két qua nghién ctru vé kha nang xir

1y nudc thai xir 1y nudc thai nudi trong thuy san
ciia mot sé thue vat ho coi [17]. Nghién ctru vé
hé dat ngédp nudc nhan tao tréng cay hén bién
(S. littoralis) cua tac gia Pham Thi Thu Hang va
cong su (2021) tai Pai hoc Qudc gia Thanh phd
H6 Chi Minh cho hiéu qua xir 1y chat hiru co
(COD) trong nudc thai nudi tom dat 76% [12].
Nghién ctru vé kha ning xur 1y nude thai nudi
tom tai Bén Tre béng hé dat ngdp nudc nhan tao
trdng say (P. australis, P. vallatoria) cho hiéu
qua loai bd COD dat 70% (gié tri COD ban dau
khoang 300 mg/L) [16]. Nghién ctru cta Dai
hoc Tai nguyén va mdi truong thanh phd Ho
Chi Minh cho hi¢u qua loai bé COD trong nudc
thai nudi tom dat 89,4% & hé dat ngdp nudc
nhan tao trong siy (gia tri COD ban dau la
570 mg/L) [14]. Nghién ctru vé kha nang xtr ly
nudc thai nudi trong thiy san tai tinh Bac Liéu
cta hé dat ngdp nudc nhan tao tréng mot sd
thue vat ho céi (S. littoralis, C. involucratus) va
c6 bién (Posidoniaceae) chi cho hiéu qua giam
COD trong khoang 19 - 31% [17].

Mic du chua c6 nghién ctru nao vé kha
ning xir 1y nudc thai nudi trong thiy san cua
dat ngap nudc nhan tao tréng cdy hong mon,
kha ning loai bé chat hitu co (COD) trong nudc
thai sinh hoat cua hé dat ngdp nudc nhan tao
trong cay hong mon (A. andraeanum) da dugc
chung minh dat 80% theo mét nghién ctu &
Mexico [15].



800

600

=

[mg/L]

2

8

0

N. M. Phuong et al. / VNU Journal of Science: Natural Sciences and Technology, Vol...

e
S | v - 1 -

‘.‘. '!Ll & Z 1‘ ' ‘

| , B i

I || P

0 3 3 ; 11 13 15

. (20...) 1-11

Tho gian (ngay)

® Hé PC

® He SH

He SXH

Hinh 3. Sy thay ddi gia tri COD trong h¢ thi nghiém.

Ngoai vu dlern vé hiéu qua xtr ly cao, mot
sd nghién ciru gan day ciing da chi ra ring viéc
st dung thuc vat tao canh quan trong cac hé
théng dat ngdp nudc nhan tao c6 thé mang lai
hiéu qua kinh té do loi nhuan tir viéc ban cay
canh va tiém nang phat trién thanh cic cong
vién sinh thai, thu hat khach du lich
[18, 19]. C4c qua trinh lang, loc, phan huy sinh
hoc déu 14 cac qua trinh lam giam ndng do chat
hitu co trong cac hé dit ngdp nudc nhan tao xir
ly nudc thai [8]. V6i ham lugng lignin va
cellulose cao (>40%), dién tich bé mat 16n, do
bén co hoc tdt, vat lidu xo dira da dugc chung
minh ¢6 vai trd quan trong trong hip phu chét 6
nhidm va 1am gia thé sinh hoc giup ting cuong
su sinh truong va phat trién cta cac vi sinh vat
tham gia vao cac qua trinh xtr 1y chét hiru co
trong nudc thai [20]. Theo nghién clru trudc
day, hiéu qua loai bo chit hiru co trong nudc
thai sinh hoat (gia tri COD dau vao: 192 mg/L)
O h¢ chi co xo dua dat 75% sau 18 ngay, trong
khi d6 gia tri COD chi giam 47% ¢ hé dbi
chimg (hé chi b sung nudc thai va khong co
vat li€u xo dua [21]. Trong nghién clru nay, &
hé SXH, xo dira va bd ré thuc vat dong vai tro
lam gia thé cho vi sinh vét phat trién, nho do
thiic ddy qué trinh phan huy sinh hoc cac chat
hitu co trong nudc thai. Ngoai ra, oxy giai
phong tir b ré cia mot sb loai thuc vat ngip
nuéc phd bién (sdy, co nén, thuy tric,..) da
dugc ghi nhan dat khoang 2 - 6 umol O./kg
trong luong tuoi/gid sau 2 tudn trong mdi
truong nudce thai nhén tao [22]. Vi vay, su cp
oxy tir bd ré thuc vat c6 kha nang thuc ddy qua

trinh oxy hoa cac hop chit hitu co, gop phan lam
tang hiéu qua xtr 1y & cac hé dat ngap nudc [22].

3.2.2. Hiéu qua xtr Iy NH4*-N

Su thay d6i ndng d6 NH4*-N trong 15 ngay
thi nghiém dugc thé hién trén hinh 4. Sau
3 ngay dau thi nghiém, ndng do NHs*-N & hé
SXH va SH lan luot chi giam 17,97% va
5,94%, twong ung. Sau 15 ngay, hiéu qua loai
b6 NH,*-N dat 76% & hé SXH (noéng do
NH*-N giam tir 6,42 + 0,33 xudng con 1,54 +
0,45 mg/L) va 46,7% & hé SH (nong d6 NH,*-N
con 3,42 + 0,26 mg/L), trong khi d6 ¢ hé dbi
ching, néng do NHs*-N chi giam 12,6%
(p <0,05).

Hiéu qua xtr Iy NH,*-N cua cac hé dat ngap
nudc nhan tao xu ly nudc thai da dugce ghi nhan
dat 30 - 99% [16, 23]. Hi€u qua xt 1y NHs"-N
boi cac hé dit ngdp nuéc nhan tao trong cay
hdéng mén trong nghién ctru nay (46,7 — 76%)
kha twong dong véi hiéu qua loai bo NHs*-N
ciia hé dat ngdp nudc nhan tao trdng cay sdy
(P. australis, P. vallatoria) xtr Iy nudc thai nudi
tom & Bén Tre (64,1 - 76,6%) [16]. Mot sb
nghién ctru trude day sir dung hé dat ngdp nudc
nhan tao tréng cac loai thyc vat tao canh quan
nhu cdy chudi hoa (C. indica), cay lan y
(S. wallisii) cho hiéu qua loai bo NH4*-N dat
khoang 30 - 73% [23]. Mot sb co ché loai bo
NH,*-N trong cac hé dat ngap nudc nhan tao da
dugc ching minh 13 qua trinh hép phy, qui
trinh nitrat héa - phan nitrat hoa va sy hip thu
amoni ¢ thyc vat [8, 24, 25]. Séi 1a loai vat liéu
nén phd bién trong cac hé thong dat ngap nudc
nhan tao xt 1y nudc thai [9, 25]. Dung lugng
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hép phu NH4*-N cua soi (kich ¢& 0,3 - 0,9 mm)
trong cac hé dat ngap nudc nhan tao dugc ghi
nhan trong khoang 0,31 - 0,77 mg/g [26]. Véi
vu diém dé kiém, dung luong hip phu mot s6
cation va anion trong nudc thai tot viéc tin
dung cac phu pham néng nghiép nhu rom ra, vo
trau, xo dira,... lam vat liéu trong cic hé thong
dat ngap nudc ngdy cang trd nén phd bién

. (20...) 1-11 7

[9, 25]. Véi dién tich bé mit dat 286,7 - 540,6 m?/g,
ty trong 1,2 g/cm® xo dira va nhiéu vat liu
bién tinh tir xo dira d3 dwoc tmg dung trong xir
ly nudce [27, 28]. Hi€u qua loai bé amoni trong
nudce thai sinh hoat boi hé thi nghi€ém chi co
xo dira dat 68% [21]. Dung luong hip phu
NH4*-N ctia than hoat tinh tur gao dira dat
5,47 mg/g [29].
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Hinh 4. Sy thay d6i nong do NH4*-N trong cac hé thi nghiém.

Ngoai qua trinh hap phu, su tiét oxy tir ving
r& thyc vat c6 thé lam ting cudng qua trinh
nitrat hoa, vi vdy gép phan dang ké trong viéc
giam ndéng do amoni trong nudc thai [22].
Ngoai ra, amoni ciing dugc hép thy & thyc vt
[24, 30]. Trong nghién clru nay, véi s6 nhanh
cdy ban dau cua hong moén & mdi hé SH va
SXH 1a 20, khi két thuc thi _nghiém, hong mon
thich nghi va sinh truong t6t trong moi trudng
nude thai nudi trong thily san véi sd nhanh cay
tang nhe & h¢ SH va h¢ SXH lan luot 1a 24 va
30 nhanh. Theo C. Muratore va cong su (2021),
NH4*-N ¢6 thé dugc thuc vat hap thu & ndng do
1 - 45 mM [30]. Nghién ciru trude ddy cho thay
tbc d6 hap thu amoni cua cac loai thuc vt ngp
nuéc dat 3,57 - 68,97 mmol/kg trong lugng
tuoi/gio [31].

3.2.3. Hiéu qua xtr 1y NO2-N

Sy thay d6i ndng d6 NO-N trong nudc thai
nuoi tdm & céc thoi gian luu khac nhau cta cac
hé thi nghiém dugc thé hién trén Hinh 5.

Két qua cho thay kha ning loai bo NO; -N
rat t5t 6 he¢ SXH va hé SH. O hé SXH, hiéu bo
loai bd NOz -N 1én dén 91,6% (ndéng do NO;" -
N giam tir 1,91 + 0,08 mg/L xudng con 0,16 +
0,02 mg/L). O hé SH, hiéu qua loai b6 NOy -N
dat 83,7%. Hi€u qua loai béd NO> -N ¢ c4 hai h¢
dat ngap nudc nhan tao trong cdy hong moén

trong nghién ctru nay phu hop véi két qua
nghién clru trudc day, cho hi€u qua loai bd
NO; -N dat 83 - 94% & hé dat ngap nudc nhin
tao trong cdy sdy (P. australis) va co nén
T. angustifolia L.) xtr ly nudc thai nudi tom siéu
thdm canh ¢ Dai Loan [13] va h¢ dat ngap nudce
trong mot s6 thuc vat thudc ho coi dé xu ly
nudc thai nudi tdm & Viét Nam (>90%) [12].
Nitrit trong nudc thai co thé duoc loai bo
nhd qua trinh nitrat hoa trong cac hé dat
ngdp nudc nhan tao [8]. Ngoai ra, dung lugng
hap phu NO; -N ciia than sinh hoc tir gao
dura dugc ghi nhin dao ddng trong khoang
0,24 - 15,1 mg/qg [32].

3.2.4. Hiéu qua xu Iy NO3z -N

Su thay d6i ndng d6 NO3 -N trong 15 ngay
thi nghiém duoc thé hién trén Hinh 6.

Két qua cho thay hi¢u qua xtr Iy NOz -N &
hé SXH va h¢ SH lan luot dat 40% va 31,7%. O
hé dbi chung, hiéu qua loai bé NOz -N chi dat
13,2% (p < 0,05). Két qua ctia nghién ctru nay
khia tuwong dong véi nghién clu cua
T. Mahmood va cong su (2015), cho thdy hiéu
qua xt Iy NOz -N & hé dét ngap nudc nhan tao
trong cdy co nén (T. angustifolia) va chudi hoa
(C. indica) dé xir Iy nuc thai nudi tom & Trung
Qudc dat khoang 43,8% [11].
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Hinh 5. Sy thay d6i ndng d6 NO2-N trong hé thi nghiém.

Nghién ctru xur 1y nudc thai nudi tom tai
Bén Tre su dung hé dat ngdp nudc nhan tao
trdng sdy (P. australis, P. vallatoria) ciing cho
hiéu qua xu Iy NOs -N dat khoang 45% [16].
Trong cac hé dat ngap nude nhéan tao, qua trinh
phan nitrat héa dong vai trdo quan trong trong
viéc giam ndng do nitrat trong nudc thai [8]. Su
cung cap chét hiru co tir ving ré& thyc vat hodc
tir chinh cac vat liéu phy phdm nong nghiép
nhu xo dira, vo trau...trong cac hé dit ngap
nude nhan tao c6 thé gop phan 1am ting cuong
qua trinh phan nitrat hoa [8, 31, 33, 34]. Vi
dién tich bé mat 16n va ham lugng carbon trong
xo dira dat 49,6%, xo dira va cac vat liéu bién

M, -N mglL]

tinh tir xo dura dugc st dung dé loai bo nitrat
trong nudc thai [27, 32].

Dung lugng hip phu nitrat ciia than sinh
hoc tir xo dira dat 12,97 mg/g [32]. Ngoai ra,
thue vat ciing c6 kha ning hp thu nitrat va lam
giam ndng do nitrat trong nudc thai [27].
Nghién ciru trude day cho thiy téc do hap thu
NOs™ -N cua cac loai thyc vat ngdp nudc dat
3,79 - 28,57 mmol/kg trong luong tuoi/gio [31].
Theo nghién clru ctia Zurita va cong su (2011),
hiéu qua loai bo téng nito (TN) trong nudc thai
sinh hoat cua hé dit ngdp nudc nhan tao tréng
ciy hdng mén dugc ghi nhan dat 70% [15].
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Hinh 6. Sy thay ddi ndng do NO3-N trong hé thi nghiém.

3.2.5. Hiéu qua xu ly PO,*-P

Sy thay dbi ndong do PO,* -P trong cac hé
thi nghiém duoc thé hién trén hinh 7. Hé¢ SXH
va hé SH cho hiéu qua loai boé PO,*-P lan lugt
1a 44,1% va 40,6%. Trong khi d6, & hé doi
ching, ndng d6 PO -P chi giam 19,4%

(p < 0,05). Két qua vé hiéu qua loai bo POs* -P
ctia nghién ctru nay cao hon két qua nghién ctru
truée day vé hiéu qua loai bo POs> -P & hé dat
ngdp nudc nhan tao trong cdy cd nén
(T. angustifolia) va chudi hoa (C. indica) xu Iy
nudc thai nudi tom (13,1%) [11] va kha tuong
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ddng v6i hidu qua loai bo PO,* -P trong nudc
thai nu6i tom ¢ Bén Tre ciia hé dat ngap nudc
trong sdy (30 - 55%) [16]. Theo nghién ciru
trude day, hé dat ngap nudc nhan tao trong cac
loai thuc vat tao canh quan nhu ciy chudi hoa
(C. indica), lan y (S. wallisii), cdy van mon
(Zantedeschia aethiopica),... c6 kha nang loai
bo photphat trong nudc thai dat 30 - 80% [23].
Co ché loai bo photphat trong nudc thai & cac
hé dat ngap nudc nhén tao co thé gom cac qua
trinh hdp phu trén vat liéu, qua trinh tich liy
photpho & vi sinh vat va quéd trinh hdp thu ¢
thue vat [8]. Kha ning hip phu photpho cua soi
trong hé dat ngap nuéc xir ly nudc thai dat

|¢
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129,73 mg/kg [25]. Xo dira va mot sb vat lidu
bién tinh tr xo dira ciing da duoc chimg minh
¢6 kha ning loai bo t6t cac anion nhu nitrat va
photphat c6 trong nudc thai [21, 32, 35]. Dung
luong hap phu PO,* -P ciia xo dira bién tinh dat
200 mg/g [35]. Ngoai ra, cac loai thyc vat ngdp
nude c¢6 kha niang hap thu photpho. Nghién ctru
cua L. Nikolic va cong sy (2023) chi ra rang
say (P. australis) c6 thé tich liiy photpho trong
sinh khdi dat 2,57 - 13,12 g/m? [36]. Tc d6 hp
thu POs* -P ctia cac loai thyc vat ngip nudc
nhu Dracaena sanderiana, Juncus effusus L,...
dat 0,16 2,06 mmol/kg trong Ilugng
tuoi/gio [31].
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Hinh 7. Sy thay ddi nong do PO,>-P trong hé thi nghiém.

4. Két luan

Hé dit ngap nudc nhan tao trong cdy hong
moén (A. andraeanum) quy md phong thi
nghi€m trong nghién ctru nay co6 kha nang xu ly
chat hitu co va amoni kha t6t trong nudc thai
nudi tom tai phuong Yén Thanh, thanh phd
Ubng Bi, tinh Quang Ninh. Hi¢u qua loai bo
chat hiru co (COD) va amoni (NH4* -N) ¢ hai h¢
dat ngép nude nhan tao trong cdy hdng mén lan
luot dat 75,7 - 87,5% va 46,7 - 76% sau 15
ngay thi nghiém. Két qua ciia nghién ctru nay 1a
co s& khoa hoc dé str dung cay hong mén trong
cac hé thong dat ngdp nudc nhan tao trong xu
ly nudc thai nudi trong thuy san (dic biét la
chat hiru co va amoni).
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