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Abstract: The study aims to assess the applying effectiveness of constructed wetland technology
for polluted surface water treatment. The experimental models were operated with 2 hydraulic
loadings of 500mL/min/m? (T1) and 1500mL/min/m? (T2). The reed grass (Phragmites australis)
was selected for the studying process. The surface water resource was removed from the pollutant
components (TSS, BODs, COD) and harmful microorganisms (fecal coliform) which aim to protect
the water quality and aquatic ecosystems. The results showed the treatment effectiveness of loading
of 500mL/min/m? is higher than the loading of 1500mL/min/m?, especially in the reed planting trial.
In particular, the treatment efficiency of pollutants such as TSS, BODs, COD reached a high rate of
85%, 90%, and 87%, respectively. In addition, ANOVA statistical analysis showed the effectiveness
of water quality parameters belong to two loadings were statistically significant (P<0.05). Thus, the
surface water pollutant removal by subsurface vertical flow constructed wetland technology could
be contributed to promoting the sustainable agricultural development.
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Tém tit: Muc dich nghién ctru nhdam dénh gia hiéu qua tmg dung cong nghé dit ngap nudc kién tao
xu ly ngu@)n nuéc mit 6 nhiém. Mo hinh thi nghiém duge van hanh véi 2 tai trong thuy luc
500mL/phat/m? (T1) va 1500mL/phit/m?2 (T2). Loai co sdy pho bién (Phragmites australis) da duoc
chon lya phuc vu cho nghién ctru. Nudc mat sau khi dugc xtr 1y da duoc loai bd cac thanh phﬁn 0
nhiém (TSS, BODs, COD) va vi sinh vat ¢ hai (fecal coliform), bao vé ngu@)n nudc song rach va
hé sinh thai thiy sinh. Két qua xir Iy cho thay tai trong 500mL/phiit/m? cho két qua tot hon tai trong
1500mL/phat/m?, dic biét & thi nghiém c6 trong sdy. Trong do, hiéu qua xir Iy cac chat 6 nhidm nhu
TSS, BODs, COD dat mttc cao lan lugt véi ty 16 85%, 90% va 87%. Ngoai ra, phan tich théng ké
ANOVA cho thiy hiéu qua xtr Iy hau hét cac chi tiéu chit lugng nudc hai tai trong c6 khac biét co
¥ nghia vé mit thong ké (P<0,05). M6 hinh nghién ctru xtr Iy nuéc mat bi 6 nhidm bang dét ngap
nuéce kién tao dong chay ding s& gop phan thic ddy nhu ciu canh tac ndng nghiép bén viing.

Tir khéa: Dat ngap nude kién tao, xir Iy nude mat, co sdy, Phragmites australis, 6 nhidm.

1. Mé dau

Cong ngh¢ sinh thai (ecological technology)
n6i chung va céng nghé dat ngip nudc kién tao
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(constructed wetland) néi riéng duoc biét dén
nhu mét giai phap cdng nghé xtr Iy nudc thai co
hiéu qua [1]. DPay la cong nghé c¢6 nhiéu wu diém
nhu chi phi xdy dung, duy tu, bao dudng thip,
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phuong phap xur ly than thién véi moi truong
(khong tao ra chat thai thir cap), gop phan gia
tang gia tri da dang sinh hoc, céi tao canh quan
mdi trudng cua dia phuong va dic biét, sinh khdi
thuc vat sau xtr 1y ciia cong nghé dat ngap nudc
c6 thé tai sir dung (Kadlec & Wallace, 2009) [2].
Trong cong nghé dat ngap nudc kién tao, thuong
c6 céc loai dong chay dugc ap dung nhu dong
chay mat ty do (free surface flow), dong chay
chim theo phuong ngang (subsurface horizontal
flow) va dong chdy chim theo phuong ding
(subsurface vertical flow) [3]. Cac cong nghé
phd bién hién nay thuong ap dung qua trinh xir
Iy 1a t6 hop cac qua trinh vat 1y, hoa hoc, sinh
hoc va duoc tdi wu hoa. Ddi vai cong nghé dat
ngap nudce kién tao ap dung qué trinh xtr Iy dya
trén cac nguyén ly twong tac sinh thai gitra cac
céu phan da duoc sap xép trong cung mot hé sinh
thai thuy vuc. Nang lugng cung cap cho qué trinh
nay la nang lugng Mat troi. Qua trinh trén vira
xtr 1y 6 nhiém méi trudng bang bién phap than
thi€én voi moi trudong, khong phat sinh thém o6
nhidm thi cap, vira c6 thé mang lai hiéu qua kinh
té do thu hoach thuc vat. Nghién ctru cua Volker
etal., 2001 cho thdy mo hinh d4t ngap nudc kién
tao xir Iy nudc thai tiét kiém khoang 76% ngudn
vat lidu va 83% ngudn ning luong [4]. Trong
mot nghién ctru khac, so sdnh hi¢u qua vé mat
chi phi véi hé thong truyén thdng chi ra sy cai
thién vé mat chi phi trung binh tir 2,1 dén 8 lan
[5]. Cong nghé dat ngap nudc duoc chimg minh
c6 kha nang xt 1y nudc thai d6 thi, sinh hoat,
cong nghiép (dét nhudm, gidy, hoa va hoa dau,
khai khoang, ché bién thuc pham), nudc ri rac va
nudc thai chan nuoi [6-8]. Tuy nhién ¢ nudc ta,
viéc nghién ctru ing dung cong nghé nay con kha
maéi mé va it dugc quan tam dung mirc.

Trong khi do, vai 13 khu cong cdng nghiép
dang hoat dong, Binh Duong la nhém cac tinh
thanh ning dong nhat ca nudc, dong gop réat 16n
cho su phat trién kinh t& xa hoi. Theo sb liéu
thong ké, tbc do ting truong GDP nim 2018 ting
7,08% (Téng cuc Théng k&, 2018). Muc ting
trudng ndng, 1am nghi¢p - thuy san tang 3,76%;
cong nghiép - xay dung tang 8,85%; va dich vu
tang 7,03% [9]. Chinh su ra doi ngay cang nhiéu
cua cac khu cong nghi€p, khu dan cu ¢ Binh

Duong da lam cho cac ngudn nudc mit bi 6
nhiém ngay cang tram trong va gy anh hudng
nghiém trong dén doi song nguoi dan. Theo béo
céo hlen trang moi truong nudc mat quoc gia cho
thiy tong luong nudc thai tir cac khu cong
nghiép trén dia ban Binh Duong tuong duong
45.900 m*/ngay [10]. Tai luong cac chat 6 nhidm
nhu TSS, BODs, COD, Tong N, Tong P lan luot
10.098; 6.288; 14.642; 2.662; va 3.672 kg/ngay.
Mit khac, ngudn nude st dung cho ndéng nghiép
¢ Binh Duong ngay cang can kiét, khong du
nude sach dé tuoi tiéu cho ciy trong cling nhu
hoat dong nudi trong thity san. Trong khi, theo
nhu Quy hoach tai nguyén nudc tinh Binh
Duong giai doan 2016 - 2025, tim nhin dén nim
2035, tong nhu cau sir dung nude dén nam 2020
toan tinh 1a 731,28 triéu m¥nim; nam 2025 1a
802,91 triéu m*/nam; nam 2035 1a 865,13 tridu
m3/nam. [11]. Xuét phat tir d6, 4p luc nghién ctiru
thir nghiém mé hinh xir Iy ngudn nudc mit phuc
vu nhu cau phat trién kinh té xa hoi cang tré nén
cip bach. Do d6, viéc ap dung cong nghé than
thién moi truong dugc lya chon dé nghién clru
xtr Iy ngudn nudc mit bi 6 nhidm bang cong nghé
dat ngap nudc kién tao phuc vu tudi tiéu nong
nghiép, truong hop dién hinh tai thi xa Thun
An, tinh Binh Duong nham s& gop phan phat
trién bén vitng nong nghiép cua dia phuong.

2. Vit liéu va phuong phap nghién ctru
2.1. Vit liéu

*Nguon nude mit: Ngudn nude mit 6 nhiém
dung trong nghién ctru 14 ngudn cua Sudi Cat &
thi x4 Thuan An, tinh Binh Dwong. Sudi Cat
nhén nudc thai tir thi trAn An Thanh, cac khu dan
cur 1an can va cum cong nghiép Binh Chuan. Chat
lugng nudc cua Sudi Cat bi 6 nhiém nang boi cac
chat thai hiru co va khong dat quy chuan dung
cho tudi tiéu nong nghiép theo Quy chuin
QCVN 08-MT:2015/BTNMT. Pic tinh chit
lwong ngudn nudc trude xu 1y trong cac thi
nghiém dugc trinh bay trong Bang 1.

Béng 1 cho thay tit ca cac chi tidu vé chat
luong nude déu vuot xa cac quy chuin quy dinh
cho chét lugng nudce tudi tiéu nong nghiép theo
QCVN 08-MT:2015/BTNMT.
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Bang 1. Dic tinh cta chit lvong ngudn nudc trude xir Iy

Thong so chat lugng nude (*)

Thi nghi¢m
BODs (mg/L) COD (mg/L) TSS (mg/L)
Tai trong 1 139+5 2047 161+12
Tai trong 2 146 + 39 276 £ 9 136 +£31
QCVN 08-MT:2015 (B1) 15 30 50

Chd thich: (*) gia tri trung binh + dg 1éch chudn; QCVN 08-MT:2015: Quy chudn ky thudt quéc gia
veé chat lwong nuéc mat; Cét B1 - DUng cho muc dich tuwdi tiéu, thay loi.
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Hinh 1. Luu vye khu vye nghién ciru va sudi Cat.
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Hinh 2. Co sdy Phragmites australis.

* HE thyc vat: Dya vao nhiing két qua cua
céc nghién ctru trude ddy [12-15], loai siy phd
bién (Phragmites australis) di dugc chon lua
cho nghién ctru. Co sdy c6 tén Tiéng Anh thong
dung common reed, tén khoa hoc Phragmites
australis, thugc 16p Phragmites, ho Hoa thao
(Poaceae) va loai P. australis. Viéc chon lya co
sdy nham tao diéu kién so sanh véi cac két qua
nghién ctru trén thé gidi vé hidu qua xur 1y. Dong
thoi, xem xét kha nang xir Iy ngudn nude mat bi
6 nhidm va cung cap co sé khoa hoc khuyén nghi
ap dung ¢ dia phuong.

Co say dung trong cac thi nghiém suu tap &
bai sdy gan cau Sai Gon va dugc nhan giong
trong Vuon suu tap thuy sinh vat cua Truong Pai
hoc Nong Lam. Vé sinh trudng va vong doi, cac
than cdy co6 thé moc ding cao tir 2—6 m khi gap
cac diéu kién sinh trudng thich hop trong thoi
gian 1-2 nam. Nhiing cdy siy truéng thanh co
than chéc khoé voi dudng kinh khoang tir 0,5 dén
lem duge chon loc. Sau d6 cét bo hét 14, cét
thanh ting doan c6 chiéu dai tir 40 dén 50cm va
c6 tir 4 dén 5 mat dé 1am hom giéng. Hom glong
dugc chuyén sang khu vuc uom va uom cho dén
khi thanh cay da phat ré va 14 méi véi thoi gian
trung binh 2.5 thang. Cac cdy sdy moi sau do
dugc chuyén vao trong trong cac bé thi nghiém

dé tiép tuc phat trién. Can cr vao do rong cua la,
dai ttr 20-50 cm va ban rong 2-3 cm, mat do cia
sdy dugc trong trong cac bé thi nghiém 1a 20
bui/m?. Thi nghiém dugc tién hanh sau khi sdy
da duoc trong 05 thang - khi da c6 chiéu cao tir
0,6 dén 0,8m.

2.2. B tri thi nghiém

M5 hinh thi nghiém ciia nghién ctru duge bd
tri tién hanh nhiam so sanh hiéu qua xir 1y cua c6
sdy v6i 2 tai trong thuy luc 500mL/phat/m? (T1)
va 1500mL/phdt/m? (T2). Mdi dot c6 mot
nghiém thirc thi nghiém va mot déi chung. S6
ma hoa cta cac nghi¢ém thure turong duong: (i) Tai
trong 1 (T1) ung véi Say (S1) + Pdi chimg
khong trong cay (C1); (i) Tai trong 2 (T2) ting
v6i Sy (S2) + Dbi chung khong trong ciy (C2).
Céc thi nghiém dugc thiét ké theo phuong phap
bd tri khdi day du ngdu nhién (Randomized
Complete Block Design), ¢ ddi chimg va lip lai
03 lan cho mdi nghiém thirc. Mdi tai trong
nghién ctru duge tién hanh trong 3 tudn voi tan
suat thu mau 1 tuan/lan. Thi nghiém dugc bb tri
nhim danh gia kha nang va hiu qua ing dung
cong nghé dat ngap nudc kién tao xir 1y ngudn
nudc mit bi 6 nhiém.

B6 tri hé théng bé thi nghiém: Ngudn nudc
dugc bom 1én bé chira dat d cao 2,5m, cach mit
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bé thi nghiém 1,5m. Nudc s& chay xudng cac bé
thi nghiém thong qua bom dinh luong c6 cong
sudt 1-3 lit/phit (MANOSTAT, USA) dé thiét
lap cac tai trong/thoi gian luu nudc tuwong Gng
v6i cac thi nghiém. So dd bé tri dong chay cua
Thi nghiém dugc trinh bay ¢ Hinh 3 va 4.

* Hé théng bé Thi nghiém:

Hé thong thi nghiém gém c6 3 bé plastic, mbi
bé c6 thé tich 1000 L (1x 1 x 1m). Mot bé duoc
dit trén cao lam bé cip nudc. Nude dugc phan
phdi xubng 2 bé thi nghiém c6 chira cac 16p vat
liéu loc theo thir tu tir dudi 1én: da 4x6cm — day

I

Nwdc mat
6 nhiém

P

20cm, da (1x2cm) - day 20cm, da mi hat 16n —
day 15cm, cat hat 16n - day 15cm. D¢ rong cia
toan khdi vat liéu loc 13 40%. Dong chdy qua bé
thi nghiém la dong chay thang dung. B¢ thi
nghiém gom 1 bé trong sdy, va 1 bé d6i chung
c6 cung cau tric gia thé loc nhung khong dugc
trdng cdy. Cac bé thi nghiém dugc cip ngudn
nude thi nghiém tir bé chira dat trén cao thong
qua hé théng hinh xuong c4 dat nam trén mat bé
va dugc duc 16 nham phén phdi déu nudc trén bé
mit cac bé.

—

Déi chirng

il

Trong Siy

Hinh 3. So db hé thong bé Thi nghiém.

Thure vit thiy sinh

30

Ong phan phéi

nwée @21

Cat hat 16m

Da mi hat 16m

Lép dé 1x2

Lép da 4x6

Z

[+] o o =—"

10 Chan dé

Ong thu nwéc @60

100

Hinh 4. So d6 cu tao md hinh dit ngap nude kién tao.
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2.3. Phurong phdp thu mau va phan tich

Mau nude dau vao duge léy tai dau vao cia
bé thi nghiém va cac mau dau ra (sau xir 1y) duoc
thu tai dau ra cta bé thi nghiém. Mau duoc 1§y
va bao quan theo cac tiéu chuan TCVN 6663-
1:2011 (ISO 5667-2:2006), Chat lugng nudc—
Lay mau—Phan 1: Huéng dan k¥ thuat ldy mau;

TCVN 6663-3:2003 (ISO 5667-3:1985) Chat
luong nudc—Lay mau—Phan 3: Huéng dan bao
quan va xir Iy mau. Cac mau nudc duge phan tich
tai phong thi nghiém cua Vién Cong ngh¢ sinh hoc
va M6i truong, Truong Pai hoc Néng Lam Tp. HO
Chi Minh dé xéc dinh cac thong sb vé chit luong
nude gdm COD, BODs, TSS va fecal coliform.

Béng 2. Phuong phap phén tich chat lugng nudc

STT Chi tiéu Phuong phéap phan tich Ghi chd Tiéu chuan
1 pH Pién cuc pH ké TCVN 6492-2000
) a0 o APHA 5210 B
2 BODs Winkler cai tién U 6 20°C, 5 ngdy, dinh
phan TCVN 6001-1995
) APHA 5220 C
3 COD Pun hoan luu kin Chuan d6
TCVN 6491-1999
) ) APHA 2540 D
4 TSS Say Tu say
TCVN 6625-2000
5 Fecal coliform MPN Xéc suét 16n nhét TCVN 4882-2001

2.4. Phuwong phdp xir Iy s6 liéu

S liéu duoc phan tich va xir Iy bang phan
mém Excel va SPSS 13.0. Phan tich théng ké
ANOVA va LSD duogc 4p dung dé phan biét su
khac biét thong ké c6 y nghia giita cac nghiém
thirc & P<0,05.

3. Két qua nghién ciru va thao luin

3.1. Hiéu qua xit Iy ciia dong chady thang dimg
V6i tai trong 500mLIphat/m? (T1)

Ham luong thong sd chat lugng nude trudce
(du vao) va sau (dau ra) khi xir Iy vé TSS, BODs
va COD cua Tai trong 1 dugc trinh bay ¢ Hinh 5.
Khi ham lugng TSS ¢ dau vao la 16112 mg/L,
ham luong dau ra ¢ 16 d6i ching khong trong cay
1a 33 £1 mg/L va ¢ 16 thi nghiém trong say la
2742 mg/L. Tuong tu, véi ham lugng BODs va

COD dau vao 1a 139+48 va 204+70 mg/L, da dat
dugc 11+1 va 34+£9 mg/L tuong tng cho BODs
va COD 6 16 dbi ching va 12+4 va 14+2 mg/L
tuong tmg cho BODs va COD ¢ 16 thi nghiém.
Hinh 5 cho thiy chat luong nudc dau vao trong
thi nghiém c6 ham lugng TSS, BODs, COD cao
hon céc thong sé quy dinh cho ngudn nudc tudi
tiéu theo QCVN 08-MT:2015/BTNMT. Tuy
nhién, ham lugng sau xt ly ctia TSS, BODs va
COD d3 dat cac yéu cau quy chudn ngudn nuéc
tudi tiéu ndng nghiép.

Hiéu qua xtr ly TSS, BODs va COD trong thi
nghiém dugc trinh bay cu thé trong Hinh 5. Hiéu
qué xir Iy TSS, BODs, COD trong 16 d6i chiing
khong trong cdy tuan tu 1a 79,2+1,3%; 91+4%,
81£12%. Tuong ty, trong nghiém thirc trong siy
1a 83+2% ddi v6i TSS; 90+8% ddi véi BODs va
87+5% déi véi COD.
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Hinh 5. Ham lugng TSS, BODs, COD trudc va sau xu ly trong thi nghiém T1.
Chu thich: C: Déi chiing khong tréng cay; S: Nghiém thirc trong sdy; H: Hiéu sudt.

mDiuvio @C1 OS1

LogMPN/100mL
th & 4 &

S N W

Pau vao

S1

Fecal coliform

Hinh 6. Ham lugng Fecal coliform trudc va sau xur 1y trong thi nghiém T1.
Chu thich: C: Déi chiing khong tréng cay; S: Nghiém thirc trong sdy.

Bén canh d0, két qua xtr 1y vi khuan cho thay
ham luong fecal coliform trude xir 1y (tai dau
vao) cua Tai trong 1 dat dén 1,13x10%+1,81x10*
MPN/100mL. Tuy nhién, ham lugng cia chung
sau qua trinh xtr Iy da giam dang ké. Trong 16 dbi
chimg chi con 1,28x10+1,91x10 MPN/100mL
va trong 16 thi nghiém la 3,69+6,39
MPN/100mL. Nhu vdy, hi¢u qua xua ly fecal
coliform trong ca dbi chimg va thi nghiém déu
dat trén 99,99% (giam 3 s6 mil).

3.2. Hiéu qua xit Iy cia dong chay thang dimg
Véi tdi trong 1500mLIphGt/m? (T2)

Hinh 7 cho thiy su thay d6i ham lugng TSS,

BODs va COD & d4u vao va dau ra & thi nghiém
véi Tai trong 2. Ham lugong TSS, BODs va COD
& dau vao tuan ty 1a 136+31mg/L, 146+39mg/L
va 276+54 mg/L. Céc gia tri nay vuot hon nhiéu
lan quy chuan QCVN 08-MT:2015/BTNMT quy
dinh ham lugng cua TSS, BODs va COD cho
nude tudi tiéu nong nghiép. Tir d6, két qua di co
su suy giam 10 rét cac ham lugng TSS, BODs va
COD ¢ dau ra. Cac gia tri cua TSS, BODs va
COD tuan ty 1a 37+6mg/L, 62+15 mg/L, 89+6
mg/L & 16 dbi chimg khong trong ciy; va cho
nghiém thirc ¢ trong sdy tuan tu 1a 33+2mg/L,
477 mg/L, 76+4 mg/L.
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Hinh 7. Ham lugng TSS, BODs, COD trudc va sau xt ly trong thi nghiém T2.

Ch thich: C: Déi chimg khong trong cay; S: Nghiém thic trong sdy; H: Hiéu sudt.

Ngoai ra, hiéu qua xir ly TSS, BODs va COD
dugc tong hop trinh bay trong Hinh 7. Hiéu suat
xir Iy TSS, BODs va COD trong 16 d6i ching
tudn tu 12 71+12%, 57+11% va 68+2%; trong khi
& nghiém thtc trong siy tudn tu 1a 75+6%,
67,5+4% va 73+2%. Ddi v6i két qua xir 1y vi
khuan, ham lugng fecal coliform trude xir 1y (tai
dau vao) cia Tai trong 2 dat dén 3,64 x10* +

3,78x10* MPN/100mL. Tuy nhién, ham luong
cua chuing sau khi xur 1y da c6 sy suy gidm dang
ké. Két qua 16 ddi chimg 1a 3,95x10%+6,44x10?
MPN/100mL va giam manh trong 16 thi nghi¢m
chi con 4,21x10+3,29x10 MPN/100mL. Nhu
vay, hiéu qua xu ly fecal coliform trong thi
nghiém dat trén 99,99% (giam 3 s6 mi).
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Hinh 8. Ham lugng Fecal coliform trudc va sau xur 1y trong thi nghiém T2.

Ch thich: C: Déi chimg khong trong cay; S: Nghiém thirc trong sdy.
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Hiéu qua xu 1y cua Tai trong 1 dat kha cao
d6i v6i chét hitu co BODs, COD va TSS trong ca
dbi chtng va thi nghiém. Piéu nay dugc thé hién
boi hiéu qua xur 1y dat mirc 90% cho BODs, 16n
hon 80% cho COD va TSS. Cac két qua xir Iy cd
su tuong dong véi cac tac gia da nghién ciru vé
hiéu qua xur 1y cac chat 6 nhidm. Brix & Arias
(2005) [16] da tong két hidu qua xtr Iy nude thai
sinh hoat ciing bang hé thong wetland c6 dong
chay thang dimg va sy (Phragmites australis) tai
Dan Mach, theo d6, hi¢u qua xir Iy BODs 12 92%
va 91% ddi véi TSS. Tuong tu, Puigagut et al.
(2007) tong két hiéu qua xt Iy nudc thai sinh
hoat bang hé théng wetland c6 dong chay dimg
tai TAy Ban Nha ciing cho thay rang hiéu qua xir
Iy BODs tir 80-95%; COD tur 80-95%; TSS tur
70-95% [17]. Ngoai sy hip thu cua cdy thay
sinh, hi€u qua xir Iy 6 hé théng wetland con duoc
xem 1a két qua cha yéu ctia hoat dong cua vi sinh
vat (Kadlec & Knight, 1996) [18]. Viéc xu ly cac
chat 6 nhiém con do sy hip phu va ling tia khi
chung tiép xtic v6i cac vat lidu loc [18,19].

3.3. So sanh hiéu qua xw ly cua cac Tdi trong 1
(T1) va Tai trong 2 (T2)

Béng 3 trinh bay két qué so sanh hiéu qua xtr
1y cac chat 6 nhiém & cac tai trong khac nhau.
Trong céc thi nghiém, trong cung mot tai trong
(T1 hodc T2), nhin chung, hiéu qua xu 1y cung
mot chi tiéu vé chat luong nudc 1a khong co su
khac biét c6 y nghia vé thong ké giita d01 chung
khong trong cdy va thi nghiém c6 trong sy
(ANOVA, P>0,05) (Bang 3). Su khong khac biét
vé hiéu qua xir Iy BODs, COD 1a do vai tro xtr 1y
chét hitu co (dai dién boi BODs va phan 16n cta
COD) chu yéu 1a do vi sinh vat hiéu khi va ky
khi thyc hién (Steer et al., 2002; Vymazal, 2002)
ma s6 luong can thiét tdi thiu cia chiing ¢ thé
1a nhu nhau trong ca d6i chiung va thi nghiém
[20,21]. Tuong tu, Akratos & Tsihrintzis (2007),
trong nghién ctru vé hé thong wetland xir Iy nuéc
thai, cling da khong nhan théiy su khac biét vé
hiéu qua xtr Iy BODs va COD giita déi chung
khong trong cdy va trong sdy [22].

Bang 3. So sanh hiéu qua xtr Iy ngudn nudc mat bi 6 nhiém giira hai tai trong thiy luc

Hiéu qua (%)

Thong sb chat luong nuéc

BODs COD TSS
Téi trong 1 C1 91,1+4,4 2 80,6412 ¢ 79,2+1,3f
S1 89,0+7,82 86,9+5,3 ¢ 83+1,7f
L. c2 56,6+11° 67,7+1,7 % 70,9412 f
Tai trong 2
S2 67,5+3,6 72,7¥1,8°¢ 74,7458 f

Chil thich: C: doi chiing khong trong cay; S: nghiém thirc trong sdy. Cac gia tri trong cung cgt chi can ¢6
mét 1 mau ty giong nhau sé khéng khdc nhau cé y nghia vé thong ké (P>0,05)

Tuy nhién, Bang 3 cho thiy két qua phan tich
thong ké ANOVA va LSD chi ra hiéu qua xu ly
hau hét cac chi tiéu chét lugng nude cua cac tai
trong c6 khac biét co ¥ nghia vé mit thong ké.
Cu thé, d6i voi BODs, higu qua xir 1y cua hai tai
trong 1a khac biét co y nghia vé mit thong ké
(P<0,05). Tuy vay, trong cung tai trong, khong
¢6 su khac biét c6 y nghia vé thong ké giira ddi
chimg va thi nghiém. Pdi véi COD, c6 su khac
biét vé thong ké gitra hai nghiém thirc thi nghiém
c¢6 trdng sdy (P<0,05) cua 2 tai trong. Ddi voi
TSS, khong co6 su khac biét c6 y nghia théng ké

gilta hai tai trong. V& hiéu qua xu ly fecal
coliform (vi sinh chi thi gdy bénh), cé su khac
biét co6 ¥ nghia théng ké giira hai tai trong
(ANOVA, P<0,05). O Tai trong 2 c6 su khac biét
¢6 y nghia thong ké giira nghiém thuc va doi
chung (LSD, P<0,05). Trai lai, khong c6 su khac
biét c6 ¥ nghia giita dbi chung va thi nghiém &
Tai trong 1 (LSD, P>0,05).

Két qua so sanh hiéu qua xur 1y cta hai Tai
trong 1 va 2 (Bang 3) d néu bat dan lidu dang
chu y trong nghién ciru. Nhu da dé cap, khi tai
trong dugc dugce tang cao (Tai trong 2), nghia la
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luu téc ciia dong thang dimg nhanh hon va thoi
gian dé nudc thai tiép xuc véi tic nhan xir Iy nhu
mang sinh hoc (dai dién cho vat liéu loc — tao
phan huy), hé thdng ré& (dai dién cho cdy — tao
hép thu), khoang li¢u (dai dién cho vat li€u loc —
tao hap phu va két tia) sé ngan hon. Tir d6 co thé
dan dén cac hiéu qua xir Iy cac chét giy 6 nhiém
thap hon. Két qua tic dong ciia do 16n vé tac
nhan ciing nhu thoi gian tiép xtic duoc thdy rd
hon khi so sanh hiéu qua xir 1y cac chét giy 6
nhiém cua cac nghiém thuc (Tai trong 1+S1) va
(Tai trong 2+C2). C6 thé ndi, nghiém thirc (Tai
trong 1+S1) 1a dai dién sy 16n hon vé lugng tac
nhan (mang sinh hoc + hé thong r& ciy) 1an thoi
gian tiép xuc (Tai trong 1), trong khi nghiém
thirc (Tai trong 2+C2) lai dai dién cho su nhé hon
vé& luong tac nhan (chi c6 mang sinh hoc) va thoi
gian tiép xuc (Tai trong 2). Vi vy, ngoai trir hiéu
qua xur Iy TSS, hi€u qua xtt 1y cac chi ti€u con lai
déu khac biét co y nghia thdng ké (P<0,05) giita
hai nghiém thure. Hiéu qua xir Iy TSS khong khac
biét co thé 1y gidi boi TSS bi loai bo do vat liu
loc tuwong ty nhau trong hai tai trong. Nhu vay,
tir cac dan liéu & trén, phan nao cho thiy két qua
xtr 1y cia Tai trong 1 t6t hon két qua cua Tai
trong 2. Hiéu qua xir Iy cac chét gy 6 nhiém cua
Tai trong 1 cao hon Tai trong 2.

4. Két luan

Tir nhitng két qua nghién ctru cho thay khi
tai trong dugc dugc gia tang, luu tde dong théng
dirng nhanh hon va qua dé lam giam thoi gian
tiép xuc gitra nudc thai voi tac nhan xir 1y chat 6
nhidm. Pay 1a théng s6 quan trong anh hudng
dén két qua thi nghiém trong mo hinh dat ngap
nude kién tao. Nghién ctru thuc hién xac dinh tai
trong va mic do xtr Iy nudc mit bi 6 nhiém phuc
vu canh tac nong nghiép bang hé thong wetlands
dong chay dung. Két qua xir Iy cho thiy tai trong
500mL/phat/m? dat két qua tdt hon tai trong
1500mL/phat/m?, dic biét & thi nghiém co trong
say Phragmites australis. Theo két qua nay, hiéu
qué xu ly BODs dat 90%; COD dat 87% va TSS
dat 85%. Két qua xu ly cia thi nghi€ém dat dugc
tiéu chudn gioi han vé BODs, COD, TSS theo
quy chuan quic gia QCVN 08-MT: 2015/BTNMT.

Céc két qua ciing chi ra rang viéc xir 1y cac
chat hiru co cha yéu 1a do vi sinh vat ma duong
nhu ludn ¢ di trong hé théng nghién ctru & ca
d6i chtng 14n thi nghiém. Tuy vay, tudi tho cua
ciy trong trong hé 1a mot trong nhitng yéu t6 chi
phéi chii yéu hiéu qua xir 1y cta no. Két qua
nghién ciru s& ¢ y nghia hon vé mit thuc tién
bang quy md thir nghiém 16n hon trong tuong lai.
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