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somewhat superior to surface water treatment compared to other types of

Revised: 281912023 \yetlands because it can be applied in situ, is flexible to fluctuating water
Published: 28/9/2023 levels, and does not require additional land. Applying ornamental plants

to FCW adds to its landscaping advantages and can create economic

KEYWORDS value. Therefore, the study evaluates the ability to treat polluted surface

water of Dracaena sanderiana in the laboratory-scale FCW to provide a
Floating constructed wetland  scientific basis for practical application. Experimental FCW is made of
Polluted surface water plastic carrier to support experimental plants floating on the surface of a
22 L water tank with a cross diameter of 300 mm. The changes of water
quality parameters including COD, TSS, NH;, PO3~, NO3 in two phases
Cyperus alterfonius lasting for 13-17 days showed that the treatment efficiency of lucky
Nutrient removal bamboo plant did not have a big difference compared to the control
system which was unvegetated (< 20%) and was significantly lower than
that of Cyperus alterfonius (> 27%) in the FCW. Lucky bamboo plant is a
beautiful ornamental plant with economic value but does not show its
superiority in treating polluted surface water in FCW.

Dracaena sanderiana

KHA NANG XU LY NUOC MAT BI O NHIEM CUA CAY PHAT LQC
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Ngay nhan bai:  28/8/2023 Dat ngap nudc noi 1a mot bién phap sinh thai c6 phan uu viet trong xur Iy
nudC mat so Véi cac loai dat ngap nude khac do nd co thé ap dung tai cho,
28/9/2023 |inpy hoat v&i muc nuéce bién dong va khong doi hoi thém dién tich dt dai.
Ngay ding:  28/9/2023 Ap dung céc loai cdy canh cho dat ngap nuéc noi lam ting thém wu diém
tao canh quan cua né va c6 thé tao ra gia tri kinh té. Do vay, nghién ciru

Ngay hoan thién:

TU KHOA danh gi kha nang xu Iy nudc mét bi 6 nhiém cua cay phat 1o¢ (Dracaena

- - sanderiana) trong hé dat ngap nudc noéi quy md phong thi nghiém nham
bat ngap nugc noi cung cip co sé khoa hoc cho viéc ap dung trong thuc tidn. Hé dat ngap
Nuéc mit & nhiém nuéc ndi lam bf?mg gia nhya dé nang d& thuc vat thi nghiém trén bé mat

ctia thung nuéc chira 22L véi duong kinh mat 300 mm. Két qua theo doi
cac thong sb chét lwong nugc gdom COD, TSS, NH;, P03, NO3 trong
hai dot kéo dai 13-17 ngay cho thay hiéu qua xur 1y cua ciy phat 16c
Xt 1y dinh dudng khong ¢ chénh léch 16n so véi hé ddi chimg khong trong cay (< 20%) va
thap hon 13 rét so Véi cay thuy trac (Cyperus alterfonius) (>27%) trong hé
dét ngap nude ndi. Cay phat 16¢ 1a cdy canh dep, c6 gia tri kinh té nhung
khong thé hién tinh wu viét trong xtr Iy nuwéc mat bi 6 nhiém trong hé dat
ngap nudc noi.
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1. Gigi thigu

Tai Viét Nam, tinh hinh 6 nhiém nuéc mat ngay cang trd 1én phd bién do chung tiép nhan
nu6c thai khong qua xtr ly tur cc ngudn sinh hoat, céng nghiép, ... [1], [2]. O nhiém nudc mat
gdy nhiéu van dé nhu mét vé sinh va mi quan (mau den, mui hoi théi), suy giam chat lwong hé
sinh thai thuy sinh (pht dudng, doc chat) va tir 6 anh huong dén sinh hoat va san xut caa con
ngudi. Xt Iy 6 nhidm nudc mit doi hoi bién phap quan 1y tong hop, trong d6 tng dung cac bién
phép sinh thai ngay cang dugc chu y.

Hé dat ngap nudc ndi (FCW - Floating Constructed Wetland) duoc hiéu theo nghia rong 13 hé
nhan tao c6 thyuc VAt ton tai & dang ndi nhd hé thdng bé, cho phép b ré phat trién trong nuée phia
dudi [3]. FCW duoc bat dau quan tim & dau thé ki XX va duogc sir dung lan dau tién boi nguoi
dan ven bién Tho Nhi Ki nham trong ciy thuy canh (cai, dwa chudt, hoa,...) [4]. Kha ning hap
thu dinh dudng t6t va kha ning ting cudng xir Iy chat 6 nhiém cua thuc vat va mang sinh hoc
phat trién cing bo ré cia chung da khién cho loai hé dat ngap nude nay dugc sir dung lam cong
nghé xtr Iy nude [5]. Nam 1979, nguoi Ptic da chinh thirc ché tao FCW dé xir 1y nuéce. Tiép dén,
cac nude phat trién khac nhu Anh, Mi, Nhat va Canada di ap dung thanh cong FCW dé xu ly
thuy vue nude 6 nhidm nhu soéng, hd véi hidu qua tt [6], [7]. Tir ndm 1980, cong nghé nay duoc
sir dung dé phuc hdi cac thuy vue 6 nhidm tai Trung Quéc [8]. Hé dat ngap nudc noi dic biét wu
viét doi vai xtr Iy nuéc mit do chiing khong can thém dién tich nhu cac hé dat ngap nudc khac va
linh hoat v&i sy thay d6i myuc nudc do kha ning ndi [3].

Cay phat 16c (Dracaena sanderiana) thugc ho Agavaceae, 1a loai cdy nhiét ddi, than thao,
thuong xanh duoc trong lam canh trong nha va ngoai troi [9]. Cac cdy canh néi chung thé hién
tiém ning trong xtr 1y 6 nhidm va c6 chu ki sinh truéng rat ngan [10]. Bén canh do, ching lai c¢6
gi4 tri tham mi va kinh té cao. Dracaena da duoc nghién ciru xir Iy chat 6 nhidm, dic biét cac chat
hitu co bay hoi [9]. N6 cling dugc nghién ctu trong xtr Iy nudc véi vai tro cdy nira chim ntra noi
trong hé dét ngap nudc dong chay mat [11], [12], dong chay ngam [13], [14].

Nghién clru nay danh gia khd nang xtr ly nu¢c mat bi 6 nhiém cua cdy phat 1oc trong hé dat
ngap nudc ndi quy mod phong thi nghiém nham cung cip co sé khoa hoc cho viéc wng dung loai
ciy nay trong thuc tién.

2. Phwong phap nghién ciru
2.1. Nguyén ligu

Cay phat 1oc (Dracaena sanderiana) dugc mua tai chg dén sinh thugc quan Thanh Xuan, Ha
Noi. Tai phong thi nghiém, cdy duoc rua sach, trong trong nudc may 1 tuan sau do trong thich
nghi trong nudc mat 6 nhidm 3 tuan trude khi cho vao hé dit ngap nudc ndi quy mé phong thi
nghiém dé tién hanh thi nghiém.

Cay thuy trac (Cyperus alterfonius) duoc lua chon 1am thwc vat so sanh, duoc wom trdng tir 14
thuy tric va nudi trong nuwdéc mat bi 6 nhiém tai phong thi nghiém Bo mon Cong nghé Moi
truong, Khoa Méi truong, Truong Pai hoc Khoa hoc Ty nhién, Dai hoc Québc gia Ha Noi.

Nudc mit bi 6 nhiém duoc pha ché nhan tao, mé phong dic tinh 6 nhidm cia mot sb séng hd
tai Ha Noi tir nu6ec may, hoa chat Xylong Trung Qubc (KH,PO,, KNOs, NH,Cl, sucrose,
pepton) va huyén phu dat doi (5 g/L, dé lang 2 gio).

2.2, Phwong phap dinh gid kha ning xu Iy nuwéc mgt bi 6 nhiém ciia cdy phat ljc trong hé dat
Ngdp nwot Noi quy mo phong thi nghiém

Hé dit ngap nudc ndi duoc ciu tao bang gia nhya dé nang d& ciy ¢ trén bé mat cua thung
nhya thi nghiém c6 thé tich hiéu dung 22 L (chiéu cao 375 mm, duong kinh ddy 268 mm va
dudng kinh miéng 300 mm). Mét van ldy mau duoc dat tai vi tri cach day thung 10 cm, cach déu
vi tri day cua gid nhwa va day thung. Cay phat 16¢ va thuy trac duoc trdng véi dién tich che phu
l& nhu nhau va tuwong duong 30% dién tich bé mat thung. 22 L nuéc mat nhan tao dugc cho vao
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hé dé mo _phong nudc tai thuy vuc. Ngoai 2 hé trong cay, mot hé khong trong cay duoc sir dung
dé 1am mau dbi chiing vé kha niang xtr Iy nude mat bi 6 nhidm cua cac thuc Vt.

Nuaoc trong hé duoc lay tai cac thoi diém cach nhau 1-4 ngay trong 13-17 ngay dé phan tich cac
chi tiéu vé chét luong nhu pH, COD, TSS, NH, P0O3~, NO3 nham danh gi4 kha nang xtr 1y chat 6
nhiém cua thyuc vat trong hé dat ngap nuéc ndi. Céac chi tiéu chat luong nuée duge phén tich theo
céc phuong phap tiéu chuan cua Viét Nam va Hiép hoi Suc khoé Cong dong Mi (APHA 2005).

Thi nghiém duoc tién hanh theo 2 pha véi chat lugng nuéc mat bi 6 nhiém khac biét (COD,
TSS, NH}, NO3).

3. Két qua va ban luan
3.1. Khd ndng xir ly COD va TSS

COD va TSS cua nudc mt tai cac hé thi nghiém dugc khao sat trong khoang thoi gian 13-17
ngay (Hinh 1). Co thé thay rang, COD va TSS trong cac hé suy giam theo thoi gian trong ca diéu
kién ddi chimg va diéu kién thi nghiém & ca 2 pha. Hi¢u qud xu ly c6 thé dat dén 92-100% doi
v6i COD va 98-100% ddi vai TSS. Tuy vay, hé ddi chimg va thi nghiém khéng c6 su khac biét
vé COD va TSS khi ham luong ban dau cua chung khac nhau & 2 pha. Hai loai cdy duoc nghién
ctru ciing khong boc 19 sy khac biét khi xir Iy COD va TSS cuia nudc mit bi 6 nhiém.
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Hinh 1. Sy thay déi ham lwong COD va TSS ciia nuwéc mdt khi dwoc xir 1y bang hé dat ngdp nuéc néi

Kha ning xir Iy TSS va COD cua dit ngap nudc cao hon so v6i mot sé nghién ctru nhung
khong chénh 1éch 16 giita hé thi nghiém va hé dbi chimg. Véi he dat ngap nuéc ndi tiép gom dat
ngap nude dong chay mat va dong chay ngam, hiéu qua xir Iy COD 1a -0,1-20,6%; Dong ra ciia
hé dong chay mat khong thé hién kha ning loai bo TSS ma tham chi con lam gia tri nay ting cao
[13]. Trong nghién ciru ciia Nguyén & cs (2020), kha nang xir 1y TSS cuia hé dong chay mat chi
dat 11-21% [12]. Hiéu qua xu ly TSS thap hoac hién tuong TSS tang duoc giai thich boi sy phat
trién cua tao, sy thiéu vang cua vat liéu loc & hé dit ngap nuéc dong chay mat hay hiéu tng
khudy dong caa dong chay dau vao [12], [13].
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3.2. Kha néng xir Iy PO3~

Theo dién bién nong do P03~ trong thi nghiém & 2 pha (Hinh 2), v6i nong d6 PO;~ ban dau
tuong duong 1a khoang 1,6 mg P/mL, thi hiéu qua xir Iy chat nay & pha 1 (18-47%) thap hon &
pha 2 (77-100%). Nong d6 PO;~ suy giam theo thoi gian va c6 xu hudng cao nhat & hé ddi
ching va thap nhat & h¢ trong cay thuy triic. Hiéu qua xir Iy PO3~ cua cdy phat 1oc (20-77%)
thip hon dang ké so véi thuy trac (47-100%). O pha 1, PO,* giam it & tat ca cac hé trong khi &
pha 2, n6 giam nhanh dén ~80% sau 3 ngay thi nghiém.
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Hinh 2. Sy thay d6i néng dé PO3~ ciia nudc mdt khi dwoc Xt Iy bang hé dat ngdp nuéc noi

Kha ning xtr Iy P cua hé dat ngap nuéc duoc 1y giai bang kha nang hap thu cua thyc vat, kha
ning dong hoa cua vi sinh vat va kha nang hap phu cia cac hat ran [11]. Hiéu qua xir 1y P cao
hon & pha 2 1a hé qua cda sy tang sinh ctia hé sinh vat trong hé thi nghiém, dac biét 1a su phat
trién cua tao. Trong hé déi chung, sy phat trién cua tio manh mé nhat, do khong bi anh huong
boi thuc vat thi nghiém, 1am cho pH ting cao dén trén 10 (gia tri pH ban dau 1a 8,3). Piéu nay
lam gia ting sy hap phu va két tia PO3~ va khién cho ndng d6 ion nay ngay cang giam nhanh
trong hé dbi ching.

3.3. Khd néng xir Iy NH; va NO3

—%-Débi chimg

8 8
g ¢ o°
g 4 E 4
T 3 £ s
z - z
2 2
= '
0 3 = — 3 ] 0 A & ——
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12
Thoi gian (ngay) Théi gian (ngay)
—%Pdi chimg - Thuy tric  ——Phat lgc —%-Doichimg -A-Thuy tric  —6—Phit 16c
é 6
5 -5
a7 o
= z
G4 E
& =
g’ g
Z, Z g
1 1
S e——— —
0 PE— 0 ¥ = -

0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12

Thaoi gian (ngay)

—%Doi chimg -&Thuy tric - Phit ljc

Pha 1

Theoi gian (ngay)
—*-D6i chimg  —a-Thuy tric  ~<—Phat 1dc

Pha 2

Hinh 3. Sy thay déi nong dé NH;} va NO3 Ciia nwe6c mdt khi dwot xir 1y bang hé dat ngdp miedc noi
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Theo Hinh 3, ndng 46 NH; va NO3 déu giam theo thoi gian thi nghiém va dat dugc muc
do xir Iy 100% & hé trong cay. O pha 1, NO3 Vvéi ndng d6 ban dau ~0,6 mgN/L chi suy giam
80% ¢ hé dbi ching. Trong khi d6, & pha 2, nong d6 NO3 ~ 6 mgN/L suy giam 100% & hé
nay. Cay phét 16¢ c¢6 kha ning xir Iy NH,* khong khac biét nhiéu so véi mau ddi chung trong
khi thuy trac xir Iy gan 100% ion nay chi sau 1 ngay. Di véi NO3, cdy phat 1oc c6 thé xur 1y
dén 100% nhung kha ning xir 1y van thap hon so véi thuy triic va hau nhu khong thé hién su
khac biét voi mau ddi chung.

N ciing duoc xir Iy boi qué trinh hap phy, hap thu cia thuc vat, va chuyén hoa ciia cac vi sinh
vat, dac biét qua trinh ddng hoa va khur nitrat [11], [12]. Hé dat ngap nudc ndi, tuong tu nhu hé
dat ngap nude dong chay mit, ¢6 xu hudng tao ra diéu kién thiéu khi lam thic ddy qua trinh khir
NO3 [12]. Kha nang xir ly NH; va NO3 dén 100% trong hé thi nghiém cho thdy hoat dong hiéu
qua ddng thoi cua cac qua trinh chu yéu nhu hap thu, nitrat hod va kht nitrat. Hiéu qua xa Iy N
va P thip cua cdy phat 16¢ S0 Vi cdy thuy triic cling duge phat hién trong thi nghiém trong cay
thuy sinh theo mé cta lamchaturapatr & cs [11]. Thuy tric 1a mdt trong vai loai thuc vat dugc
danh gia c6 téc do loai bo dinh dudng cao nhat trong sb 21 loai thyc vat trong nghién ctru va cao
hon so véi 1 loai sdy (Phragmites japonica). Mat khac, Dracaena lai c6 tbc do quang hop va ho
hap thap hon Phragmites, phan anh tiém nang sir dung dinh dudng kém hon [14].

4. Két luan

Daénh gia kha nang xir ly nudc mat bi 6 nhiém cua cay phat 16c trong hé dat ngap nude ndi quy
mo phong thi nghiém cho thay cdy nay co6 hiéu qua xir 1y thap hon han so voi cy thuy trac. Hiéu
qua xtr Iy NHF va NO3 hau nhu khong khac biét so vai mau ddi chimg khong trong cay, trong khi
su khéc biét nay 1a 10-23% ddi voi PO3 ™. Tuy cay phat 16c 14 cay canh dep dugc nghién cau (ng
dung xtr Iy nuéc va khi 6 nhiém nhung khéng wu viét khi 4p dung trong hé dat ngap nudc ndi.

Loi cam on

Nghién ctru nay dugc tai tro boi Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Québc gia Ha
Noi trong dé tai ma s6 TN.22.15.
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