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TOM TAT

Céc kenh trong noi 6 do thi dang bi 6 nhiém do nudc thai sinh hoat khong duoc xit ly ma xa truec ti€p vao
cac kénh. Do d6, nuéc thai sinh hoat can phai xt ly dé 1am giam ham luong céac chat 6 nhiém dén muc cho
phép trudce khi thai ra méi truong. Giai phap st dung thuc vat 1a mot lya chon phtt hop do than thién voi moi
truong, ré tién, dé thiét ké va van hanh. Hai loai cay Bach thuy tién va Chuéi hoa duoc trong trén beé néi
thiét ké bang cac chai nhua xit Iy nuéc kénh do thi. Cac thong s6 méi truong nudce duoc danh gia méi ngay
trong thoi gian luu nuéc moéi mé 1a 7 ngay. Cac gia tri cta pH, do kiém, EC, TDS déu ndm trong giéi han
cho phép. Ham lugng oxy hoa tan duogc céi thién sau 7 ngay. Ham luong N-NH,* va P-PO,* trong nudc sau
xtr ly giam theo thoi gian va giam dang ké sau 7 ngay xt ly, dat QCVN 08: 2015/BTNMT cot B1, trong khi
N-NO, va N-NO, dat cot Al. Hiéu suit xt Iy téng dam hoa tan (TIN), téng lan va COD dat cao nhat &
nghiém thitc trong Chudi hoa (Ian luot 1a: 78,6-97,5%; 85,4-91,3% va 50,0-57,1%), tiép theo 1a Bach thay tién
(lan luot 1a: 79,6-86,4%; 73,5-86,5% va 25,5-50,8%) va thap nhat 1a nghiém thic khong cay (66,4-76,7%; 59,8
82,0% va 25,0-39,6%). Hai loai cay sinh truéng va phat trién rat tot trong nuédc c6 ham luong chét 6 nhiém cao
thé hién qua tang chiéu cao cay, chiéu dai ré va sinh khai cay. Két qua cho thay hai loai ciy trong trén be
ndi co tinh kha thi trong gidm ham luong cac chat 6 nhiém trong nudc thai vira tao canh quan dep cho khu
do6 thi do ching c6 hoa nhiéu mau sic. Ngoai ra, viéc tai stt dung chai nhya lam beé ndi 1a giai phap giam

phat thai nhua ra moéi truong huong dén do thi xanh va bén ving.

Tix khoa: Bich thiy tién, bé ndi thuc vat, chuoi hoa, nurdc thai do thi, téi st dung chai nhira.

1. BAT VAN BE

Cung véi qua trinh céng nghiép hoa, dé thi héa
la sy gia ting tinh trang 0 nhiém, dic biét & cac
thanh phé lon, khu d6 thi, cac trung tam thuong
mai... noi tap trung dong dan cu [1]. Thanh phé Can
Tho 1a mot do thi trung tAm ving déng bang song
Ctru Long (DBSCL), 1a noi tap trung déng dan cu.
Kénh Bung Xang nam & trung tam thanh pho Can
Tho, déng vai tro 1a noi kiém soat nuwdc mua chay
tran va noi chtta nuédc thai sinh hoat cac hé dan dé
thi, tir cAc co sé san xuat,... khong qua xt ly, nén anh
huong dang ké dén chat luong nudc mat [2]. Tat ca
cac dong thai nay da va dang ting 1én cuing véi sy gia
tang dan so, khoi luong cac chat 6 nhiém cing nhu
luru lwong thai, mang dén cho con nguoi nhimg thach
thitc ngay cang lon vé moi truong boi luong nudc
mat bi 6 nhiém la rat lon.

' Khoa Mbi truong va Tai nguyén Thién nhién, Truong Dai
hoc Can Tho
"Email: ntdtrang@ctu.edu.vn

Hién nay c6 nhiéu phuong phap xt ly nuoc da
duoc nghién ctru va ing dung trong thuc té, trong
do, viec stt dung thuc vat dé xit ly nuéc 6 nhiém co6
tinh than thién cao v6i moi truong, chi phi ré, dé van
hanh [3]. Cac bé néi tréng cay uu viet hon han so voi
phuong phap hoa-ly, khong lam anh hudéng xau toi
hoat tinh sinh hoc ctia nuoc, tién hanh ngay tai noi 6
nhiém va khong can thém dién tich, gidm thiéu duoc
mic d0 xao tron nuéc, giam muac do phat tan o
nhiém thong qua khong khi va dong chay [4, 5]. Co
nhiéu loai thuc vat thiy sinh da duoc nghién ctu co
hiéu qua x ly nuéc thai cao nhu: luc binh
(Eichhornia  crassipes), thuy trac (Cyperus
involucratus), céat 16i (Costus speciosus), béo tay
(Eichhornia crassipes), co vertiver... Tuy nhién, hién
tai viéc thiét ké cac beé ndi voi cac loai thiy sinh co
kha nang xtt ly 6 nhiém nudéc thai d6 thi vira mang lai
gia tri canh quan chua duoc nghién cttu nhiéu &
DBSCL noi riéng va Viét Nam noi chung.

Ngoai ra, luong chat thai nhua ¢ thanh pho Can
Tho hién & muc cao, chiém khoang 8 - 12% chat thai
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ran sinh hoat [6]. Chat thai nhua dang hang ngay tac
dong tiéu cuc dén moi truong song, stic khdée con
nguoi, hé sinh thai va su phat trién bén virng ctia moi
quoc gia [7]. Trong nghién cttu nay, bé néi duoc lam
bang chai nhua giup giam luong rac thai tai cac bai
tap két rac va han ché duoc luong thai cac doc to ra
ngoai moi truong, huong dén giam chat thai nhya va
bao vé moi truong. Xuat phat tir thuc té d6 nghién
ctru duoc thuc hién nham danh gia tinh kha thi caa
bé ndi trong viéc gidm 6 nhiém nuoc thai do thi gop
phan bao vé mai truong va tao canh quan do thi.

2. PHUONG PHAP NGHIEN CUU

2.1. B6 tri thi nghiém

Thoi gian bo tri thi nghiém tir thang 6/2022 dén
thang 11/2022. Thi nghiém duoc b6 tri trong diéu
kién ngoai troi khong che chan. Cac bé xit ly dat doc
theo bo kénh Bung Xang.

Beé néi duoc thiét ké bang chai nhya 1,5 L thu
thap xung quanh khuon vién Truong Pai hoc Can
Tho, duoc két noi véi nhau biang keo nhua PVC
thanh khung bé c6 dang hinh vuong téng dién tich
be 1a 1 m? Méi chai nhua duoc khoan 2 16 dé trong

150 cm
L(A)

150 cm

cay, moéi 16 trong 1 cay, voi tong mat do cay la 18
cay/m? (Hinh 1). Xo dira duoc st dung lam chat nén
gitt ¢ dinh cay ding trong 16 chai. Xo dita duoc chon
vi c6 mot s6 dic tinh sau: dé tim, than thién véi moi
truong; khoi luong rieng (ti trong) thap; do bén cao;
dién tich ti€p xuc bé mat 1on; ré tién va c6 san trong
tu nhién. Gia thé 1a xo dira dugc ngam va rira sach,
phoi khé trudce khi sit dung.

Nuoc thai duoc 1ay tir kénh Bung Xang va bo tri
trong bé composite 1.000 L (Hinh 1). Bang cam quan
c6 thé nhan thay nuoc thai c6 mau den, mui hoi. Thu
mau nudc dau vao dé xac dinh cac dac tinh ly-héa
nudc. Cay Chuoi hoa (Canna generalis), cay Bach
thuy tien (Echinodorus cordifolius) duoc lay & xung
quanh khuén vién Truong Pai hoc Can Tho (khu II).
Chon nhitng cay non khée manh va gan dong dang
trong timg loai, véi cay Chudi hoa c6 chiéu cao trung
binh 51,4+2,9 cm va cay Bach thay tién 24,1+2,7 cm.
Cay duoc rira ky bang nuéc may, can khai lwong tuoi,
do chiéu cao cay, chiéu dai ré, dém s6 14, s6 nhanh
va chup hinh cay trudc khi bo tri thi nghiem.

150 cm

,(©

70 cm
70 cm

70 cm

Hinh 1. M6 phong thi nghiém
Ghi chii: (A) Nghiém thirc doi chung, (B) Nghiém thirc trong cdy bach thuy tién, (C) Nghiém thic trong

cay chudi hoa.

2.2. Phuong phap thu va phan tich mau

Mau nudc duoc thu lién tuc moéi ngay va thu &
tuan thtr 11 va 12 caa thi nghiém, 1a giai doan cay
tréong 6n dinh. Cac chi tiéu pH, DO, EC va TDS duoc
do truc tiép tai hién truong bang may chuyén dung
(Bang 1). Cac chi tiéu hoa tinh nudc nhu: COD, N-

NO,, N-NO,, N-NH,*, P-PO*, TP va do kiém duoc
phan tich trong Phong thi nghiém déc hoc méi
truong, Khoa Moi treong va Tai nguyén thién nhién,
Truong Pai hoc Can Tho theo quy trinh tiéu chuidn
danh gia nudc va nudce thai [8] (Bang 1).

Béang 1. Phuong phap phan tich miu nuéc

STT | Thong s6 Don vi Phuong phap phan tich
1 |pH - Do truc ti€p tai hién truong bang may pH Hanna 8424 (Rumani)
2 | EC uS/cm Do tryc tiép tai hién truong bang may pH Hanna 8424 (Rumani)
3 | TDS mg/L Do tryc tiép tai hién truong bang may pH Hanna 8424 (Rumani)
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4 | Do kiém mg CaCO,/L | Chuin d6 bang H,SO, 0,01N [8]

5 | DO mg/L Do truc tiép bang may DO Hanna 9146 (Rumani)
6 | COD mg/L Phuong phap chuin do bang FAS [8]

7 | N-NOy mg/L Phuong phap Colorimetric [8]

8 | N-NOy mg/L Phuong phap Salycylate, 4500-B [8]

9 | N-NH, mg/L Phuong phap Indophenol blue [8]

10 | P-PO,* mg/L Phuong phap Acid ascorbic [8]

Cac chi tiéu tang trudng cta cay (chiéu cao cay,
chiéu dai ré) duoc theo doi ghi nhan mdi tuan. Cay
duoc thu hoach sau 56 ngay thi nghiém va duoc can,
do va ghi nhan nhting chi tiéu nhu trén. Cay duoc
rira sach bang nuéc may va sdy & 60 - 70°C dén khi
khoi luong khong d6i dé xac dinh sinh khéi kho than
vare.

2.3. Phuong phép tinh toan va xir 1y s6 liéu

- Hiéu suat xtt Iy (%) ctia nghiém thiec duoc xac
dinh theo cong thic: H% = (C, - C,/C,) x 100

Trong do: C, va C, lan luot 1a luong chat 6 nhiém
(g/bé) trong nuoc thai ban dau va trong nudc sau xit
ly & thoi gian t.

- Toc do ting trudong tuong d6i (RGR - mean
relative growth rate):

In"v'\f': - In“"i X N
R=———— (g/g/ngay)

Trong do: W,, W, 1a khoi luong cay tai thoi diém

bat dau bo tri thi nghiém t; va thu hoach t, (g).

Tat ca so lieu duoc tong hop, tinh toan bang
phan mém Microsoft Excel 2013 va vé hinh bing
phan mém SigmaPlot phién ban 14 (Systat Sofware,
Inc., USA).

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Dién bién gia tri pH, d6 kiém, EC va TDS

Két qua khao sat cho thay gia tri pH trung binh 2
dot thu mau dao dong trong khoang 6,8 - 7,8 (Hinh
2A) nam trong gi6i han cho phép ctia QCVN 08:
2015/BTNMT (Quy chuén ky thuat Quoc gia vé chat
luong nuoc mat), dat cot Al. Do kiém trong nudc co
xu huéng giam dan qua cac ngay thi nghiém tir 170,0
- 185,5 mg CaCO5/L sau 7 ngay thi nghiém giam con
111,5121,5 mg CaCO,/L & dot 1 va 450 - 456 mg
CaCO,/L xudng con 266,0 - 297,5 mg CaCO,/L & dot
2 (Hinh 2B). Trong do, CaCO, duwoc ghi nhan thap
nhat & nghiém thitc Chuéi hoa, tiép theo la Bach
thily tién va cao nhat la nghiém thic khong cay.
Nhin chung, gia tri pH va do kiém & nghiém thuc co

cay c6 xu huong giam theo thoi gian, dac biét khi co
st hién dién ctia cay, c6 thé 1a do hai loai cay nay
ting trudng tot, mat do che phu cao, pht hét bé mat
bé trong thi nghiém, can tré anh sang chiéu vao
nudc, gitp han ché tao phat trién [9]. Do dan dieén
(EC) va tong chat ran hoa tan (TDS) ctia cac nghiém
thitc ¢6 xu huong gidm dan theo thoi gian & ca 2 dot
thu mau (Hinh 2C, 2D). Gia tri EC va TDS trong
nuéc dau vao trung binh ctia 3 nghiém thuc ¢ 2 dot
lan luot 1a 330 pS/cm va 160 mg/L & dot 1; 350
puS/cm va 170 mg/L & dot 2, da giam sau 7 ngay thi
nghiém con 230 pS/cm va 110 mg/L & dot 1; pS/cm
va 100 mg/L ¢ dot 2. Diéu nay minh ching c6 su suy
giam cac chat 6 nhiém trong nuoc thai. Ngo6 Thuy
Diém Trang va Hans Brix (2012) [10] ghi nhan cac
muoi hoa tan c6 thé bi giit lai bang co ché hap phu bé
mat trén chat nén, hodc do cay va vi sinh vat hap thu
lam cho EC giam, diéu nay phu hop voi két qua giam
gia tri EC ctia thi nghiém.
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Hinh 2. Dién bién gi4 tri pH (A), do kiém (B), EC (C)
va TDS (D) theo thoi gian

Ghi chu: KC - 1: Khong cdy dot 1; BTT - 1: Bach
thuy tién dot 1; CH - 1: Chuoi hoa dot 1; KC - 2:
Khong cdy dot 2; BI1T-2: Bach thuy tién dot 2; CH -
2- Chuoi hoa dot 2.

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

Ham luwong oxy hoa tan (DO) trong nuéc la chi
tiéu co ban git vai tro quan trong trong hé sinh thai
song, hd. Ham luwong DO phu thudc rat nhiéu vao
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yéu t6 nhu: nhiet do, qua trinh khuéch tan oxy qua
bé mat, qua trinh ho hap, quang hop cta thuc vat,
qua trinh phan hay chat hiétu co cta vi sinh vat...
[11], 1a mot trong nhimg thong s6 quan trong dé
danh gia chat luong nuoc va thuong duoc st dung dé
danh gia muic do 6 nhiém htru co ctia nguoén nudc
[12]. Két qua nghién cttu cho thay, ham luong DO
trong nuéc duoc cai thién sau 7 ngay xir ly, cu thé
ham luong DO cta nudc thai dau vao & 2 dot dao
dong trong khoang 0,7 - 1,0 mg/L, sau d6 tang lén
2,5-2,7 mg/Lodot1val6-2,1mg/L & dot2 (Hinh
3A). Riéng & dot 1, ham luong DO duoc cai thién
dang ké & ngay thu 6, dat 5,3 mg/L & nghiém thic
Chuoi hoa va 4,9 mg/L & nghiém thticc Bach thiay
tien. Ham luong DO cao hon dau vao 1a do qua trinh
quang hop cta tao, khuéch tan oxy vao nuoc va co
ché van chuyén oxy qua la xuéng ré ctia cay thuy
sinh trong diéu kién ré ngap nudc [13].

Két qua ghi nhan ham luong COD trong cac
nghiém thic c6 xu huong gidm dan theo thoi gian
cho ca 2 dot thu mau (Hinh 3B). Cu thé & dot 1, ham
luong COD dau vao (64,0-89,6 mg/L) va sau 7 ngay
xtr Iy & nghiém thie Chuoi hoa giam thap nhat (44,8
mg/L) va cao nhat 1a nghiém thac khong cay (56,0
mg/L) voi hiéu suit xit Iy COD & Chuéi hoa, Bach
thiy tién va khong cay lan luot 1a 50,0; 25,5 va 25%
(Bang 2). O dot 2, ham lugng COD dao dong tir 102,4
-112,0 mg/L, sau 7 ngay xtt Iy giam con 48,0; 51,2 va
64,4 mg/L lan luot & nghiém thic Chuoi hoa, Bach
thiy tién va khong cay, voi hiéu suat xit ly teong tng
57,1; 50,8 va 39,6% (Bang 2). Ham luong COD & cac
nghiém thirc bién dong qua cac lan thu mau phu
thudc vao su phat trién cta thuc vat thuay sinh va su
lang tu ctia cac chat hitu co trong nudc. Khi két hop

trong thuc vat dé xtr Iy nudc, cac cay thay sinh lay
CO, va O, ma chung can tir khong khi; dudi diéu
kiéen yém khi, ching c6 co ché thich nghi 1a van
chuyén O,xuong hé ré ngap nudéc cho muc dich trao
d6i chat [14]. Khi ré caa cay nam trong cot nuoc,
chung hoat dong nhu mot chat nén séng cho su ting
truong kem theo cta vi khuidn hi€u khi, chung st
dung O, du thira d@é phan giai cac hop chat hitu co
hoa tan trong nuoc [15]. Qua két qua 2 tuan theo doi
déu ghi nhan nghiém thitc Chuoi hoa luon cé hiéu
suat xtt Iy COD cao nhat, dat tréen 50%, tuy nhién,
ham lwong COD sau 7 ngay xtt ly van chua dat
QCVN 08: 2015/BTNMT cot B1 (30 mg/L). Pay
ctng la ghi nhan chung kha nang xit Iy COD cuta be
ndi thuc vat, do chi c6 bo phan ré cay ti€p xuc trong
nuoc nén khong co thém phan chat nén dé tang hiéu
qua lang loc chat ran hitu co nhu cac mo hinh dat
ngap nudc kién tao co thiét ké chat nén [10, 13].
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Hinh 3. Dién bién ham luong oxy hoa tan (A) va
COD (B) theo thoi gian
Ghi chu: KC - 1: Khong cay dot 1; BTT - 1: Bach
thuy tién dot 1; CH - 1: Chuoi hoa dot 1; KC - 2:
Khong cdy dot 2; BIT - 2: Bach thuy tién dot 2; CH -
2: Chuoi hoa dot 2

Bang 2. Hiéu sudt xtr Iy (%) ham luong dam, lan va COD

Chi tieu Khong cay Bach thuy tien Chuoi hoa
DPotl | Dot2 Dot 1 Dot 2 Dot 1 Dot 2
Téng dam hoa tan (TIN) 76,7 66,5 86,4 79,6 97,5 78,6
Téng lan (TP) 82,0 59,8 86,5 73,5 91,3 85,4
COD 25,0 39,6 25,5 50,8 50,0 57,1

3.3. Dién bién ham luong dam hoa tan

Nhin chung, ham luong N-NO, & dot 1 khong co
dién bién ro rang theo thoi gian. Ham luong N-NO,
dau vao & 1 dot theo doi dao dong tir 0,014 - 0,018
mg/L, sau 7 ngay xit ly ting cao hon dau vao va cao
nhat & nghiem thac khong cay (0,063 mg/L), thap
nhat 1a & Bach thay tién (0,028 mg/L). Riéng dot 2 c6
xu huong ro rang hon, ham lwong N-NO, giam so voi
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dau vao va thap nhat & Bach thay tién (0,002 mg/L)
va cao nhat & Chudéi hoa (0,006 mg/L) (Hinh 4A).
Ham luong N-NO, & dot 2 déu nam trong giéi han
cho phép cia QCVN 08: 2015/BTNMT cot Al (0,05
mg/L). Tuong twr, ham luong N-NO, dau vao dao
dong trong khoang 0,011 - 0,016 mg/L va dau ra cao
hon dao dong tir 0,021 - 0,033 mg/L (Hinh 4B). Két
qué ghi nhan ham luong N-NO; trong su6t qua trinh
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theo doi déu nam trong giéi han cho phép ctia QCVN
08: 2015/BTNMT Cot Al (2,0 mg/L). Nitrate 1a dang
oxy hoa cao nhat trong chu trinh nito va thuong dat
dén nhitg nong do dang ké trong cac giai doan cudi
cung ctia qua trinh oxy hoa sinh hoc [16]. Su gia
tang oxy hoa tan trong nudc sau 7 ngay xtt ly (Hinh
3A) thé hién cho qua trinh nitrate héa xay ra, tuy
nhién, c6 sy gia tang doéng thoi N-NO, trong cot
nudc, chung t0 qua trinh nitrate héa khong hoan
toan.

Ham luwong N-NH,* trong nudc thai dau vao
tuong d6i cao, dao dong trong khoang 8,01 - 12,28
mg/L, vuot 8,9 - 13,6 1an QCVN cot B1 (0,9 mg/L)
(Hinh 4C). Dién bién ham luong N-NH,* c6 xu huéng
rat ro rang va giam theo thoi gian, cu thé sau 7 ngay
Xt ly gidm rat nhiéu va thap nhat & Chuéi hoa (0,13
mg/L), ti€p theo la Bach thuy tién (0,80 mg/L) va
cao nhat 1a nghiém thic khong cay (1,48 mg/L) &
dot 1 va dot 2 1an luot 1a Bach thay tién, Chuéi hoa va
khong cay tuong tmg 2,12; 2,48 va 4,07 mg/L. Két
qua cho thay ham luong N-NH,* dau ra & nghiém
thitc c6 su hién dién cua cay luon thap hon nghiém
thitc khong cay, tuy nhién, ham luong N-NH,* dau ra
van chua dat QCVN 08: 2015/BTNMT cot B1 (0,9
mg/L), ngoai trir nghiém thic Chudi hoa va Bach
thuy tién dot 1. Ham luong N-NH,* ¢6 xu huéng giam
thdp do qua trinh nitrate héa duoc thuc hién trong
moi truong hi€u khi xung quanh hé ré cay, qua trinh
bay hoi va thuc vat hap thu [13, 17].
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Hinh 4. Dién bién ham luong N-NO, (A), N-NOs (B),
N-NH,* (C) va TIN (D) theo théi gian
Ghi chu: KC - 1: Khong cdy dot 1; BTT - 1: Biach
thuy tién dot 1; CH - 1: Chuoi hoa dot 1; KC - 2:
Khong céy dot 2; BTT - 2: Bach thiuy tién dot 2; CH -
2: Chuoi hoa dot 2.

Do dam c6 dang bay hoi va chuyén héa dam xay
ra trong cot nudc, nén dé c6 nhan xét chung vé qua
trinh x( Iy dam ctia thi nghiém, ham luong téng dam
hoa tan (TIN) duoc tinh toan (Hinh 4D). Ham luong
TIN cta cac nghiém thic déu giam theo thoi gian va
giam thap nhat & ngay tha 7. Cac nghiém thic c6 cay
thi TIN luon giam thap hon nghiém thitc khong cay.
Cu thé, ham luong TIN dau vao la 8,04 - 12,31 mg/L,
sau 7 ngay xtr ly ham luong TIN & Chuéi hoa, Bach
thay tién 1a luot 1a 0,20 va 1,11 mg/L & dot 1 va dot 2
1a 2,51 va 2,5 mg/L, thap hon nghiém thitc khong cay
(2,15 va 4,13 mg/L). Hiéu suat xt ly TIN sau 7 ngay
dat cao nhat & Chu6i hoa (97,5 va 78,6% twong tng
ctua dot 1 va 2), ké dén la Bach thuay tién (86,4 va
79,6%) va thap nhat 1a & nghiém thic khong cay (76,7
va 66,5%) (Bang 2). Nhu da giai thich & trén, su hién
dién cta cay da gop phan lam giam TIN trong nudc
thai 1a do cay hap thu dam dé sinh truéng va tao sinh
khoi. Theo Lé Diém Kiéu va cs (2015) [17], c6 mdém
md& c6 kha nang giap giam 69,7 - 96,9% N-NH,*, 99,3 -
99,9% N-NO, va 48,5 - 73,5% TKN.

3.4. Dién bién ham leong P-PO2 va tong lan
(TP)

Nhin chung, ham luong P-PO,* va TP dau ra déu
c6 xu huéng giam dan theo thoi gian va thap hon so
voi dau vao, ngoai trir nghiém thic khong cay ti
ngay 1 dén ngay 5 & dot 1. Ham luong P-PO,* va TP
sau 7 ngay xit ly dat thap nhat 1a & Chuoi hoa (0,046
va 0,072 mg/L), ké dén la & Bach thuay tién (0,088 va
0,13 mg/L) va cao nhat 1a nghiém thitc khong cay
(0,092 va 0,15 mg/L) & dot 1. Twong tu, ham luong P-
PO,* va TP & dot 2 ctia nghiém thie Chudi hoa, Bach
thay tien va khong cay lan luot 1a 0,22; 0,34 va 0,51
mg P-PO/2/L va 0,41; 0,47 va 0,65 mg TP/L. Ham
luong lan & nghiém thitc ¢6 cay giam dang ké sau 7
ngay xut ly 1a do thuc vat thiy sinh va vi sinh vat
trong nuoc hap thu lan dé ton tai va phat trién, vi 1an
ciing 1a chat dinh duong can thiét cho su phat trién
cta chung. Trong d6, phot pho hitu co duoc chuyén
hoa boi hoat dong ctia cac vi sinh vat thanh phot pho
khoang ma c6 thé duoc hap thu boi thuc vat va tao.
Con phot pho dang hat sé duoc loai bé nho qua trinh
loc hodc hap thu ctia hée thong ré [18, 19].

Nhiéu nghién cttu da ching minh rang lan co
thé bi loai bo tir 30-60% trong dat ngap nudc co trong
cac loai cay Scirpus sp., Phragmites sp. va Typha sp.
[13, 20]. Mot s6 it phosphorus (duéi 20%) duoc cac
loai vi khudn, ndm va tdo hdp thu [21]. Phan
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phosphorus con lai duogc giir trong nén dat ngap nuoc
va he thong ré cay theo hai co ché: hap phu héa hoc
va két thia gitta cac ion phosphate va cac ion nhom,
st hodc calcium [10]. Do d6, hiéu xuat xtt ly téng lan
(TP) & cac nghiém thtc trong thuc vat, cu thé la
nghiém thttc trong Chudi hoa dat 91,3% va Bach thay
tién dat 86,5%, cao hon so v6i nghiém thic khong
trong thuc vat (82,0%) & dot 1 va dot 2 twong tng 1a
85,4; 73,5 va 59,6% (Bang 2). Ham luong P-PO,* sau 7
ngay xu ly & cac nghiém thirc co cay déu dat QCVN

08: 2015/BTNMT cot B1 (0,3 mg/L), ngoai tri
nghiém thitc Bach thuy tién & dot 2. Kha nang loai bo
ctia cay Chuéi hoa cao hon do su thich nghi t6t va su
phat trién nhanh cua loai cay nay trong moi truong
bé ndi, kém theo do6 1a su xuat hién cta tio trong
nghiém thitc Chuoi hoa 1a it nhat do mat do che phua
cao cua loai cay. Phan lon luong N mat di duoc giai
thich 1a do qua trinh bay hoi dam va phan P mat di
chit yéu do tdo hdp thu va xac tdo bam dinh trén
phan than cay va trén thanh thiing thi nghiém [22].
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Hinh 5. Dién bién ham luong P-PO* (A) va TP (B) theo thoi gian

Ghi chu: KC - 1: Khong cay dot 1; BTT - 1: Bach thuy tién dot 1; CH - 1: Chudi hoa dot 1; KC - 2: Khong
cdy dot 2: BTT - 2: Bach thuy tién dot 2: CH - 2: Chuoi hoa dot 2.

3.5. Sinh truéng cua thuc vat

Chiéu cao cay va chiéu dai ré 1a chi tiéu quan
trong trong danh gia kha nang thich nghi va sinh
truong ctia thuc vat doi voi moi truong (Hinh 6). Két
qua thi nghiém cho thay chiéu cao cay cua 2 loai
thuc vat nghién ctu sinh trudng tot va cé sy ting
truong ro rét vé chiéu cao va ca chiéu dai ré trong
diéu kién moi truong c6 ham luong chat 6 nhiém cao
(Hinh 6). Chiéu cao cay Bach thuy tién va cay Chudi
hoa dau vao lan luot 1a 24,1 va 51,4 cm, sau 56 ngay
thi nghiém chiéu cao tang lén 57,3 va 74,2 cm, ting
g4p 2,4 va 1,4 1an so voi chiéu cao trung binh lic bat
dau thi nghieém. Trong nghién cttu nay danh gia dinh
luong su tang trudng cla ré cay va quan sat dinh
tinh. Ca hai loai cay déu co bo ré ting truong 1om

hon, dai hon so véi thoi diém bat dau trong (Hinh 6).
Ré cta cay Chuéi hoa khi bat dau thi nghiém c6
chiéu dai trung binh 1a 8,7 cm, sau 56 ngay thi chiéu
dai ré dat 37,4 cm, tang gap 4,3 lan so véi ban dau.
Cay Bach thuy tién c6 su tang truéng vuot troi hon
so voi Chudi hoa, cu thé ting gap 5,5 1an vé chiéu dai
ré (Hinh 6). Trong tuan th 11 va 12 1a thoi gian
danh gia chat luong nudc, hai loai cay khao sat ciing
thé hién su sinh truéong va tang trudng chiéu cao cay
va chiéu dai ré (Bang 3). Cung vdi su gia tang chiéu
cao cay va chiéu dai ré, hai loai cay con tich liy théem
sinh khoi ngay cang nhiéu (Bang 4), qua do, gop
phan lam gidm ham luwong cac chat 6 nhiém trong
nuoc thai (Bang 2).

Bang 3. Sinh khéi va tdc d¢ ting trudng tuong doi cay Bach thiy tién va Chudi hoa

Chi tieu Tuan 11 (ngay Tuan 12 Tang (lan) Trung binh
thit 77) (ngay thur 84)

Bach thdy tién
Cao cay (cm) 55,06+1,65 57,94+0,75 1,05 56,5+1,12
Toc d6 tang cao cay (cm/ngay) 0,12+0,03 0,41+0,18 3,41 0,27+0,12
Dai ré (cm) 39,39+1,18 40,44+1,19 1,03 39,92+1,19
Toc d6 tang dai ré (cm/ngay) 1,21+0,13 0,15+0,05 0,13 0,68+0,09
Chuéi hoa
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Cao cay (ngay) 71,39+3,12 75,78+2,86 1,06 73,59+2,99
Toc d6 tang cao cay (cm/ngay) 1,21+0,31 0,63+0,09 0,52 0,9240,2

Dai ré (cm) 33,72+1,77 35,11+1,70 1,04 34,42+1,74
Toc do tang dai ré (cm/ngay) 0,57+0,19 0,20+0,02 0,35 0,39+0,11

Ghi chu: S6'liéu trung binh + sai s6 chudn (n=9)

Sinh khoi cta hai loai cay tang dang ké khi két
thuc thi nghiém, nhin chung toc do tang truéng
teong d6i (RGR) cta hai loai cay gan nhu nhau. Khi
két thuc thi nghiém, cay Bach thuy tién c6 RGR sinh
khoi ré 0,03 g/g/ngay, con Chu6i hoa dat 0,04
g/g/ngay. Sinh khéi ré c6 RGR cao hon so véi RGR
ctia phan than (Bang 4), qua d6 cho thay bo ré ctia ca
hai loai cay sinh truong va tang trudng rat tot, gop
phan vao kha nang hap thu chat dinh duong cho cay.
Ré cay cang nhiéu sé cung cap mot dién tich 16n cho

vi khudn bam va phat trién thanh cac mang sinh hoc
chiu trach nhiém cho qua trinh phan hay sinh hoc
trong he thong dat ngap nuwoc nhan tao, bao gom
giam thiéu dam lan [13]. Nhu da phan tich & phan
trén thi thuc vat stt dung chat dinh duéng dam lan
trong hé thong dat ngap nudc dé tao sinh khoi [4].
biéu @6 cho thdy su sinh trudng cta thuc vat cé lién
quan dén ham luong dinh duong trong hé thong
duoc thé hién qua hiéu suat xit ly.

100 10 -
Ban dhu Kt thie

Chicn can cly (em)

Chitu i f fem)

Hinh 6. Hinh thai va sinh truéng cay Bach thiy tién va Chudi hoa ban dau va két thic thi nghiém
Bang 4. Sinh khéi va tdc do ting truong tuong d6i cay Bach thiy tién va Chudi hoa

Chi tieu bon vi Bach thuy tién Chuoi hoa

Ban dau Két thuc Ban dau Két thuc
Sinh khéi tuoi than g/cay 9,0 226,4+57.7 34,7 34024218
RGR tuoi than g/g/ngay 0,03+0,002 0,020,001
Sinh khéi kho than g/cay 1,2 27,2469 4,5 40,8+2,6
RGR kho than g/g/ngay 0,03+0,002 0,020,001
Sinh khéi twoi ré g/cay 2,0 77,8€14,5 3,1 223,124 .3
RGR tuoi ré g/g/ngay 0,03+0,002 0,04+0,001
Sinh khéi kho ré g/cay 0,3 9,3+1,7 0,4 26,7+2,9
RGR kho ré g/g/ngay 0,03+0,002 0,04+0,001

Ghi chu: So'liéu trung binh + do léch chuin (n=9)
4. KET LUAN VA KIEN NGH
4.1. Két luan

Ham luong dam, lan trong nuoc thai déu giam
theo thoi gian luu nuoc va gidm dang ké sau 7 ngay
xtr ly. Ham luong N-NH,* va P-PO* trong nudc sau
xtr Iy dat QCVN 08: 2015/BTNMT cot B1, trong khi
N-NO, va N-NO; dat cot Al. Hiéu suat xt ly tong
dam hoa tan (TIN), téng lan va COD dat cao nhat &
nghiém thttc trong Chuéi hoa (1an luot 1a: 78,6 - 97,5;

84

85,4 - 91,3 va 50,0 - 57,1%), ti€p theo 1a Bach thay tién
(lan luot 1a: 79,6 - 86,4; 73,5 - 86,5 va 25,5 - 50,8%) va
thap nhat 1a nghiém thic khong cay (66,4-76,7; 59,8
82,0 va 25,0-39,6%). Hai loai cay sinh truong va phat
trién rat tot trong diéu kién thi nghiém, gop phan lam
giam dam, lan trong nudc thai, vira tao canh quan
dep do hoa c6 nhiéu mau sic. Viéc tai st dung chai
nhua lam bé ndi 1a giai phap giam phat thai nhua ra
moi truong huong dén do thi xanh va bén vimg.
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4.2. Kién nghi

Co thé danh gia thém cac vat lieu tai ché khac dé
thiét ké be néi, hodc danh gia cach gia co6 bé ndi chai
nhua khi trong cady Chudi hoa, vi cay phat trién
nhanh va c6 khai luong nang.
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STUDY ON ABILITY OF MUNICIPAL WASTEWATER TREATMENT OF Canna generalis AND
Echinodorus cordifolius

Dao Hoang Nam, Lam Chi Khang, Lam Nguyen Ngoc Nhu,
Vo Thi Phuong Thao, Tran Thi Huynh Tho, Nguyen Thi Diem My,

Truong Cong Phat, Ngo Thuy Diem Trang

Summary

The inner-city canals are being polluted due to untreated domestic wastewater that is discharged directly
into the canals. Therefore, domestic wastewater needs to be treated to reduce the concentration of
pollutants to the allowable level before being discharged into the environment. Phytoremediation is an
appropriate solution due to its environmentally friendly, inexpensive, simple design and operation. Two
species of Echinodorus cordifolius and Canna generalis were grown on floating rafts, which designed using
plastic bottles to treat urban canal water. The water parameters were evaluated daily during the retention
period of each batch of 7 days. The values of pH, alkalinity, EC and TDS were within the allowable limits.
Dissolved oxygen concentration was improved after 7 days. The concentrations of N-NH," and P-PO,* in the
treated water were decreased over time and significantly decreased after 7 days of treatment, which were
within the Vietnamese standard (QCVN 08: 2015/BTNMT Column B1), while N-NO, and N-NO, were
reached Column Al. The removal efficiency of total inorganic nitrogen (TIN), total phosphorus (TP) and
COD was the highest in C. generalis (78.6-97.5, 85.4-91.3 and 50.0-57.1%, respectively), followed by E.
cordifolius (79.6-86.4, 73.5-86.5 and 25.5-50.8%, respectively) and the lowest was in the unplanted treatment
(66.4-76.7, 59.8-82.0 and 25.0-39.6%, respectively). The two plants grew and developed very well in water
containning high pollutants concentration via increasing plant height, root length and biomass. The results
indicated that two plants grown on floating rafts are feasible in reducing the concentration of pollutants in
wastewater and in creating beautiful landscapes for urban areas, because they have colorful flowers. In
addition, the reuse of plastic bottles making floating rafts is a sustainable solution to reduce plastic
emissions into the environment towards a green and sustainable city.

Keywords: Echinodorus cordifolius, floating wetlands, Canna generalis, municipal wastewater, reuse plastic

bottles.

Ngudi phan bién: TS. Pham Qudc Nguyén
Ngay nhan bai: 30/9/2022

Ngay théng qua phan bién: 13/10/2022
Ngay duyét dang: 20/10/2022

86 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 11/2022



