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ABSTRACT

The study on “Evaluation of treatment efficiency of domestic wastewater by
aquatic plants” was processed on a lab-scale artificial wetland system. Three
aquatic plant variaties were chosen for this study, including: water cabbage,
water hyacinth, and umbrella papyrus. The results showed that all three plant
variaties were of high treatment efficiency on domestic wastewater showing
through different parameters values (pH, EC, DO, turbidity, COD, BODs, TKN,
TP and total Coliforms). Umbrella papyrus had the greatest ratio (22.15%) of
air cells/sectioning roots while water hyacinth and Water cabbage were lower at
19.63% and 10.47%, respectively. The establishment and increasing the air cell
area offered the most importance mechanism that helped aquatic plants adapt to
domestic wastewater.

TOM TAT

Nghién cieu “Pdnh gid hiéu qua xir Iy nueée thai sinh hoat ciia mét s6 loai thiry
sinh thiee vat” thwc hién trén hé thong dat ngdp mwde nhan tao & quy mé phong
thi nghiém. Co ba loai thyc vdt thuy sinh duoc chon la cay Thuy tric, Luc binh
va Béo Tai twong. Két qud nghién civu cho thdy ca ba logi thire vt thiy sinh déu
xik 1y tot hau hét cac chdt é nhiém trong nuwdc thdi sinh hoat théng qua cdc chi
tieu pH, EC, DO, do duc, COD, BODs, TKN, TP va téng Coliform. Ti I¢ dién tich
khoang khi/dién tich lat cdt ré cdy Thity triic tang nhiéu nhat 22,15%, Luc binh
tang 19,63%, thap nhat la Béo Tai twong tang 10,47%. S thanh ldp va gia ting
dién tich khoang khi dwoc xem la mét trong nhitng co ché quan trong giip thuc
vt thiy sinh thich nghi véi nuwdc thdi sinh hoat.

1 GIOI THIEU

ctv., 2012). Tuy nhién trong mét hé thong cay
trong ngoai troi, cé nhicu yeu to khac nhau cé thé

Hién nay, phan 16n nu6c thai sinh hoat & cac
khu d6 thi déu chua dugc xir Iy ding mirc, ddy co
thé 1a nguyén nhan giy 6 nhiém méi truong, lan
truyén dich bénh va anh hudéng dén stic khoe cong
ddng. D3 co nhidu nghién ciru v& giai phap giam
thiéu mac d6 6 nhiém cua nude thai sinh hoat,
trong d6 xur ly nudc thai tai cac hd gia dinh hay
khu dan cu bf?mg thyc vat dugc danh gia 1la mot
trong nhiing cong nghé phu hop, don gian, chi phi
xdy dung va van hanh thip; dam bao vé sinh moi
truong, vua tao canh quan (Pham Khanh Huy va

119

anh huong dén hiéu qua xir Iy ciia hé thong. Cac
gia tri v& hiéu qua xir Iy dwoc ghi nhan chi 1a danh
gia cho ca hé thdng chir khong danh gia duge cho
tung loai cay riéng biét.

Vi thé, nghién ctru “Panh gia hiéu qua xu ly
nudce thai sinh hoat ctia mot s6 loai thuy sinh thuc
vat” dugc thyc hién nham danh gia kha nang xu ly
nude thai sinh hoat tai ho gia dinh trén hé thong dat
ngap nudc trong ba loai cdy thity sinh gom Béo Tai
tuong (Pistia stratiotes L.), Luc binh (Eichhornia
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crassipes) va Thuy trac (Cyperus involucratus) déu
1a nhitng loai cay phd bién & Ddng bang song Cuu
Long. Thong qua khao sat hiéu suat xtr ly va giai
phau thuc vat theo timg thoi doan ting trudng,
nghién ciru nhim danh gia hiéu suat xir 1y 6 nhiém,
co ché hut va loai bo cac chat gay 6 nhiém c6 trong
nudce thai cia cac loai thye vat thuy sinh.

2 PHUONG PHAP NGHIEN CUU
2.1 Thoi gian va dia diém nghién ciru

Thoi gian nghién ciru: tir thang 8/2013 dén
thang 12/2013.

Thi nghiém dugc bd tri tai khu thi nghiém
ngoai troi - Khoa Madi truong va Tai nguyén Thién
nhién, Trudng Pai hoc Can Tho. Péy ciing 1 noi
tién hanh do dac cac chi tiéu Iy hoc (chiéu dai than,
1&, sinh khdi) cua cay trong.

Céc chi tiéu hoa ly dugc phan tich tai cac
phong thi nghiém (PTN) thudéc B moén Ky thuat
Moi truong - Khoa Mo6i truong va Tai nguyén
Thién nhién. Phan giai phau thyc vat tién hanh tai
PTN Thyc vat, B mon Sinh hoc, Khoa Su pham.

2.2 Phwong phap nghién ctru

2.2.1 Chudn bi bé tri thi nghiém

a.  Chudn bi thing trong cdy

Thung nhya hinh chit nhat thé tich 60 L c6
chiéu dai 0,6 m, rong 0, 4 m, cao 0,25 m. Hai thung
dugc ndi voi nhau boi éng PVC (¢21) tao thanh
mot hé théng dit ngap nudc voi téng thé tich
khoang 120 L.

Déi voi hé théng trong cay Luc binh (loai cay
than ngan) va Béo tai twong, nudc duge dua vao
thung nhya ngép dén 10 cm. Riéng dbi véi hé
thong tréng Thuy trac bd tri d4 1x2 cm vao thing,
chiéu day 16p d4 dat 25 cm.

b.  Chuan bi cdy trong

Céc loai cay nghién ctu dugc chon la loai tu

nhién va thu thap tir cac ving ven ndi 6 thanh phd
Can Tho.
Luc binh chon ¢6 chiéu dai tir cubn 14 dén
dinh 14 khoang 20 cm, s6 1a trén mdi cay tir 4 - 5 1a.
Luc binh gidng dem vé& cit r&, loai bo cic phan
than, 14 hu va chuyén vao nuéc sach nudi dudng 7
ngay trudc khi dua vao cic chau trong bo tri thi
nghiém.

— Thay trac thu vé tién hanh cit ngang phan
than cdy, vi tri cit cach gbc 40 cm. Téach bui va cit
déu r&, mdi bui khoang 10 than va dem tréng truc
tiép vao bé thi nghiém. Dé cdy thich nghi dan véi
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mdi trudng nudc thai co ndng do 6 nhidm thép cho
dén Iuc Thuy trac song t6t va moc choi.

— Béo Tai tugng dugc chon lam gibng 1a
nhitng cdy phat trién khoe manh, khong bi siu
bénh va tuong d6i dong déu nhau vé chiéu cao va
trong cung giai doan sinh truong, cét bo ré cach
gbc 0,5 cm va cit bo cdy con dé trong moi truong
nudc 2 ngay.

Nu6c thai sinh hoat dugc iy tir cong thoat
nudce tap trung cua ki tic Xxa sinh vién khu B - DPai
hoc Can Tho. Vi tri 1dy mau 14 ngay miéng cong co
dong chay manh dé dam bao do pha tron t6t. Nude
thai duogc thu vao khoang 8h30 sang. Bang cam
quan c6 thé nhan thy nuéc thai c6 mau xam néu,
mui tanh héi, chira nhiéu ddu m& va can lo lung.
Sau khi léy vé nude thai duge dua truc tiép vao hé
thong xir Iy ma khéng qua bat ky cong doan tién xir
1y nao.

2.2.2 BO tri thi nghiém

Thi nghiém dugc bd tri ngiu nhién véi 3
nghiém thirc (NT) tuong ung voi 3 loai thgc vat
thuy sinh nghién ctru, moi NT dugc bo tri 3 lan lap
lai voi tai luong nap nudc 12 L/ngay. Pong thoi 3
NT dbi chimg ciing duoc bd tri twong tw, nhung
nuge dua vao la dung dich Hoagland. Mét do cay
trong trong moi nghiém thic duwgc chon dam bao
kha nang sinh truong va sinh san cua cay.

— NTI1: nudce thai + da 1x2 + 8 bui Thuy tric

— NT1’: dung dich Hoagland + da 1x2 + 8 bui
Thuy trac
NT2: nudc thai + 10 cay Luc binh
NT2’: dung dich Hoagland + 10 cay Luc binh
NT3: nudc thai + 20 cay Béo Tai tuong
NT3’: dung dich Hoagland + 20 cay Beo
Tai tugng

Bing 1: Thanh phin dung dich dudng chit

Hoagland
Thanh phén Dung dich gbc
KNO; 202 g/L
Ca(NO:s)2.4H,O 236 g/0,5 L
MgSO4 403 g/L
NH4NO; 80 g/L
H;PO; 2,86 g/L
MnCl,.4H,O 1,81 g/L
ZnS04.7TH0 0,22 g/L
CuS04.5H,0 0,051 g/L
Na,MoQOq4 0,12 g/L
KH2P04 136 g/L
Fe-EDTA 15 g/L
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2.2.3 Phwong phdp thu mau va phan tich cdc
chi tiéu
a. Phdn tich mdau nuéc

Hang ngay, nhom nghién ctru déu 1iy nudc thai
sinh hoat tai cung mot cong thoat nude dé nap vao
hé théng thi nghiém nén mau nudc chi danh gia
chét luong nudc dau vao mot 1an khi bat dau thi
nghiém va gia sir chat lugng nudc thai dau vao 1a
nhu nhau trong sudt qué trinh thi nghiém. Chat
lwong nude sau xir Iy duge thu ¢ 3 thoi diém khac
nhau sau khi tién hanh thi nghiém: ngay 10, ngay
20 va ngay 30.

Céc mau nude thuong tién hanh phéan tich ngay
sau khi thu thép; truong hop chua phan tich duoc
thi bao quan mau theo dung quy cach trong tu lanh
4°C. Cac chi tiéu phén tich mau nuéc gobm DO, pH,
EC, d6 duc, BODs, COD, TKN, TP, tong Coliform.
Trong d6 pH va DO duogc do tai hién truong, cac
chi tiéu kim loai dwoc do dac bang may cuc phd
ion CPA-HH3, cac chi ti€u con lai dugc phan tich
tai PTN Xt 1y nudc, Khoa Méi truong va TNTN,
Pai hoc Can Tho theo hudéng dan cua APHA,
AWWA, WEF (1995).

b.  Phdn tich méu thuc vat

Mau thity sinh thuc vat thi nghiém duoc thu sau
khi thu mau nudc thai. Sau do6 thuc vat dugce dat
vao bao nhya, gilt nguyén dang, budc miéng bao va
chuyén dén PTN Thuyc vat, BO mon Sinh hoc, Khoa
Su pham dé tién hanh phan giai phiu thuc vt.

bl. Phwong phdp gidi phiu thue vt

Thuyc hién tiéu ban tam thoi bang phuong phap
cét 1at vi mau va nhudém hai mau véi cic co quan
duogc cit thanh timg 14t mong khoang 40 pm (phau
thirc) trude khi quan sat. Cach nhuém hai mau theo
phuong phap son phén - luc iod (Ha Thi Lé Anh,
2000).

Nguyén tic ciia phuong phap nhuém hai mau:
khi vi mdu dwgc nhuém bang dung dich phim
nhudm hai mau son pheén - luc iod (Carmin alone -
vert d’iod), son phén nhuém mau hong vach té bao
bﬁng cellulose va luc iod nhuém xanh véach té bao
tam mdc 6. Vi mAu sau khi nhudm s& dugc dua lén
mdy chup hinh ky thuat s6 Olympus 7.2 mega
pixels két ndi véi kinh hién vi Olympus dé tang do
phong dai.

Chon 3 hinh c¢6 d phong dai X4 va 3 hinh c6
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d6 phéong dai X10 dbi véi mdi mau dé tinh toan
dién tich khoang khi (Bui Truong Tho, 2010):
. — Lam tang d¢ twong phan, danh dau thude do
bang phan mém Photoshop CS3.
— Dung phan mém mién phi Image J dé tinh
toan dién tich.

b2. Phwong phdp xdc dinh ham lwong diép
luc trong la

Ham luong diép luc t6 a, b va carotenoids téng
s6 duoc tinh theo cong thirc cua Wellburn (1994)
¢6 bd sung.
Ca=(12,21A6632 — 2,81 Ass6,8)(10%5)/2
Cy = (20,13 A6468 — 5,03 A6632)(10%5)/2
Cyipr = (1000A470 -3,27C, +
104Cy)/198(10%5)/2
Trong d6:
C.: ham lugng diép luc t6 a trong 14 (ug/g 14
tuoti)
Cy: ham lugng diép luc t6 b trong 14 (ug/g 14
tuoi)
Cx+b: ham lugng carotene va xanthophyll
trong 14 (ng/g 1a tuoi)

2.2.4 Phwong phdp xir Iy 56 liéu

Céc s6 liéu duoc téng hop bang phan mém MS
Excel, phin tich phwong sai sau d6 kiém dinh
Duncan bing phin mém SPSS 13.0 ¢ danh gi4
hiéu suét xir Iy ciia timg loai cdy thi nghiém.

3 KET QUA VA THAO LUAN
3.1 Dic diém nwéc thai sinh hoat diu vao

Két qua phan tich nudc thai sinh hoat dau vao
cho thay nong d6 cac chat 6 nhiém trong nudce thai
sinh hoat kha cao thé hién qua Bang 2.

Céc chi tiéu TKN, TP lan luot 1a 7,16 mg/L va
1,78 mg/L thap hon tiéu chuan qudc gia vé nudc
thai sinh hoat, nhung ham Iugng BODs, COD va
tong Coliform déu cao hon so véi QCVN
14:2008/BTNMT cét A. Nhu vay, ngu(‘Sn nudc thai
sinh hoat ndy chua dat tiéu chuan xa thai va can
phai xir 1y truge khi thai ra ngudn tiép nhan. Bén
canh do chi tiéu DO chi dat 1,74 mg/L, giy bét loi
cho qua trinh phén huy cac chit hitu co ciia cac vi
sinh vat hiéu khi néu so sanh véi QCVN
39:2011/BTNMT.
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Biang 2: Pic diém nuwéc thai sinh hoat sir dung
trong thi nghiém

QCVN

2 on . .. 14:2008/
Chi tiéu Pon vi Gia tri BTNMT
(c0tA)

pH - 7,13 5-9
DO mg/L 1,74 > Q%%
EC mS/cm 0,90 -
b6 duc NTU 45,27 -
COD mg/L 250,17 75%
BODs mg/L 132,57 30
TKN mg/L 7,16 20*
TP mg/L 1,78 4%
Tdong Coliform MPN/100mL 4600000 3.000
Fe mg/L 0,13 1*
Cu mg/L - 2%
Zn mg/L - 3*
Pb mg/L - 0,1%*

(*) So sanh theo QCVN 40:2011/BTNMT (c6t A)
(**) So sanh theo QCVN 39:2011/BTNMT
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3.2 Ting trudng ciia cac doi twrgng thi nghiém
3.2.1 Tang truéng khoi heong cdy

Viéc gia ting khi lugng ciia thuc vat thuy sinh
trong hé thong xir Iy nudc thai co ¥ nghia quan
trong vé mit k¥ thuat 1dn kinh té. Thuc vat phat
trién cang nhanh sé& lay cang nhiéu chat dinh dudng
trong nudc thai.

Két qua do dac cho thay khéi lwong cua Luc
binh, Thuy trac va Béo Tai tugng trong nudc thai
tang dan theo thoi gian cho dén khi két thic thi
nghiém. Piéu d6 cho thiy cac loai cdy trong thi
nghiém déu c6 kha ning thich nghi, viéc hap thu
cac chit trong nudc thai dé gia ting khdi luong,
gop phan xtr 1y chat hitu co trong nudc thai sinh
hoat. Trong nudc thai Luc binh va Beéo Tai tugng
sinh trudng va phat trién tot hon Thuy trac. Cac chi
tiéu sinh trudng ctia Lyc binh va Béo Tai tugng
trong nudc thai luén 16n hon trong dinh dudng
Hoagland (dén ngay 10, sau ngay thi 10 Béo Tai
tuong trong trong dung dich Hoagland chét di).
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Hinh 1: Tang trudng khdi lwong ciia cac loai ciy thi nghiém theo thoi gian

a: Luc binh; b: Béo Tai twong; c: Thiy tric
3.2.2 Tang trucng mé xop

Theo Pham Hoang Hé (1999), moé xcf)p co Vaj
trd quan trong hon céa té bao nhu mé. Bé han ché
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sai sO tinh toan, viéc nghién ciru md chuyén khi
nén dugc x4c dinh theo hé sd dién tich khoang
khi/dién tich lat cit ngang vi cic mo nay cd céu
tric qua nho (Brix, 1992, trich dan bai Bui Truong
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Tho, 2010). Trong thi nghiém nay tién hanh giai Truéc va sau thi nghiém dién tich khoang
phau va tinh toan dién tich khoang khi/dién tich 14t khi/dién tich 14t cit r& cta cdy Thuy trac di ting
cit ngang r& cua ba dbi twong nghién ciru nhan 1én 22,15%, tang gan 1,5 1an so voi mau dau vao
thiy ca ba dbi twong co hé sd dién tich khoang va cao nhat trong ba loai cdy. Dién tich khoang
khi/dién tich lat cit ngang ré da ting lén dang ké khi/dién tich 14t cét ré ting tir 30,79% lén 50,42%
sau thoi gian trong trong nudc thai so v6i ban dau. dbi véi Luc binh. Dién tich khoang khi/dién tich lat

cit r& Béo tai tugng tang 10,47%.

Bang 3: Ti I¢ dién tich khoang khi/dién tich 1at cit ngang ré ciia d6i twong thi nghiém (%)

Loai cly Piu vio Ngay 15 Ngay 30

‘ Nuoc thai Nuéc thai Hoagland Nuéc thai Hoagland
Thity tric 28,00+ 1,16 bx 33,84 + 1,89 by 34,58 +0,97 by 43,55+ 1,72 bz 43,22+ 1,72 bz
Luc binh 37,99 +2,53ax 43,09 +0,53 ay 44,62 +0,77 ay 47,96 + 0,37 az 46,55 + 0,60 az
Béo Tai twong 37,69 £ 1,67ax 43,54+ 1,57 ay 44,10+ 0,67 ay - -

Ghi chu:  Gia tri trung binh £ SE, n = 3
a, b: trong cimg cgt, cdc s6 c6 chir cdi theo sau giong nhau khong khdc biét & mire y nghia 5% qua phép thir Duncan

X, y, z: trong ciing hang cdc s6 cé chit cdi theo sau giong nhau khéng khdc biét & mikc y nghia 5%
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3.2.3 Tang trucéng tinh thé trong ld cdy

Véi phuong phap giai phau trong thi nghiém
chi quan sat dugc dang tinh thé oxalate calci
(CaC,04) dang bo hinh kim va cau gai. Tinh thé
oxalat calci phan bb c6 tinh quy luat, chi yéu la
cac md ma trong d6 co su trao doi chat dién ra tich
cuc (Kixeleva, 1977). Vai tro sinh 1y cta cac tinh
thé nay 14 nhimg san pham trao ddi chat cubi ciing,
két tinh ciia ion Ca®" véi acid oxalit - vén 14 acid
gy doc dbi voi té bao hinh thanh trong qua trinh

Hinh 5: Céc dang tinh thé trong 14 Béo Tai twong (

3.3 Hiéu suét xir Iy nwéc thai cia cac loai
thue vat thiy sinh

3.3.1 Dién bién cdc chi tiéu héa - Iy ciia mede thai

a. Dién bién pH theo thoi gian

Gia tri pH ciia cic NT c6 su thay ddi theo thoi
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Hinh 4: Lat cit ngang ré Béo Tai twong (a) bit diu va (b) két thiic thi nghiém

trao d6i chét, nhung & dang mudi, nhiing tinh thé
nay khong giy doc nita. Sy hinh thanh tinh thé
ciing tiy theo loai cy, cach chdng chiu ciia ching
v6i modi truong sdng. Tinh thé dugc phat hién
nhiéu hon & 14 cia ca Luc binh va Béo Tai tugng,
riéng 1a Thuy trac it thay tinh thé, ¢6 thé Thiy triic
loai bo chat doc theo mot phuong thirc khac. Tinh
thé dugc hinh thanh theo nhu cau sinh Iy cua cay,
giam thanh phan doc hai cho cay, gitip qua trinh
trao doi chét dién ra thuén loi, giit cay phat trién tot
trong moi trudng song clia no.
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a, b) va Luc binh (¢, d) sau khi b6 tri thi nghiém

gian nhung khong khac biét c6 y nghia (p>0,05).
Nhin chung, gia tri pH dao dong & mic trung
tinh va trong ngudng cho phép theo QCVN
14:2008/BTNMT va thich hop cho su phat trién
cua thyc vat thuy sinh.
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Béng 4: Gia tri pH cia cac nghiém thirc theo thoi gian

i . 5 5 5 . QCVN
Nghiém thirc Ngay 0 Ngay 10 Ngay 20 Ngay 30 14:2008/ BTNMT
NT1 7,13+0,03 7,59 + 0,07 7,31+0,10 7,35+ 0,07
NT2 7,13+0,03 7,49 £ 0,15 6,98 + 0,04 7,03+0,12 5,00 - 9,00
NT3 7,13 +0,03 7,50 + 0,05 6,88 + 0,04 7,27+ 0,06

Ghi chu: Gia tri trung binh + SE, n=3
b. Dién bién DO theo thoi gian

Nude thai chua xu 1y ¢ gia tri DO trung binh
1a 1,74 mg/L chimg to nudce thai bi 6 nhiém hiu
co. Gia tri DO cuia cac NT vao thoi diém két thac

thi nghiém déu ting so voi gia tri DO dau vao
nhung khong c6 su khéc biét c6 y nghia (p>0 05).
Gia tri DO ¢6 xu hudng tang dan theo thoi gian dén
ngay thir 20, sau d6 DO c6 chidu hudng giam.

Bang 5: Gia tri DO cia cac nghiém thirc theo thoi gian

QCVN 14:2008/

Nghiém thirc Ngay 0 Ngay 10 Ngay 20 Ngay 30 BTNMT (cit A)
NT1 1,74 £ 0,05 3,50+0,10 4,59 +0,87 4,05+0,38

NT2 1,74 £ 0,05 3,50+£0,18 4,98 +£0,75 4,55+0,38 >2,00

NT3 1,74 £ 0,05 3,77 £0,48 4,57+ 0,64 4,71 +0,14

Ghi chu: Gia tri trung binh £ SE, n = 3
c¢.  Dién bién EC theo thoi gian

Gia tri EC ctia cac NT c6 xu hudng giam dan
theo thoi gian. Cac muoi tan phén ly trong nudc
thanh céc anion va cation. Céc ion nhu Ca', Mg?",

cdy, cung cép cho cac qua trinh sinh trudng, tong
hop nén cac thanh phan té bao, mé, giup cdy ting
sinh khéi... hodc dugc dy trit dudi dang cac tinh
thé mudi trong khong bao hodc doi khi nam & vach
té bao (Nguyén Ba, 1977).

NH4", NOs'... dugce van chuyén theo mach gb cua

Béng 6: Gia tri EC ctia ciac nghiém thirc theo thoi gian

_Nghiém thire Ngay 0 Ngay 10 Ngay 20 Ngay 30 Ghi chu
NT1 0,90 + 0,00 0,58 £ 0,05 0,53 +0,03 0,56 0,09
NT2 0,90 + 0,00 0,39+ 0,01 0,32 £ 0,02 0,34 +0,03
NT3 0,90 + 0,00 0,53+0,16 0,38 £ 0,03 0,38 +0,01

Ghi chu: Gia tri trung binh £ S.E, n =3

Qua két qua phén tich kim loai ban dau, khong
c6 mat cac kim loai nhu dong, chi, kém, cho thy
gia tri EC chu yéu thudc vé& cac mudi tan. Do do,
co ché hap thu kim loai dé tang sinh khdi hodc tich
trlr kim loai dudi dang mudi cia thuc vat thuy
sinh (Hinh 5) gop phan lam giam EC trong thi
nghiém nay.

d. Dién bién do duc theo thoi gian

Két qua do d6 duc ¢ ca 3 NT déu thap hon rét
nhiéu so v&i nude thai dau vao. Hiéu suat xtr 1y do

Béang 7: P duc cia cac nghiém thirc theo thoi gian

duc cua cac NT tang theo thoi gian. Cu thé, hiéu
suat xtr ly ciia NT1 dén ngay thtr 30 1a 98,31%, ctia
NT2 1a 94,90% va NT3 la 93,10%. Sau khi két
thac thi nghiém khdi lugng ré & NT1 1a 99,16 g;
NT2 1a 259,09 g; NT3 1a 48,93 g. Nhu vy, su gia
tang chiéu dai ré, khdi lwong ré& cua ca 3 loai thuc
vat thily sinh trong thi nghiém déu c6 vai tro lam
giam d6 duc thong qua mot trong nhitng co ché d6
1a két bam cac chét hiru co lo limg bang chit nhay
tiét ra.

Semem Ngay 0 Ngay 10 Nagay 20 Naay 30 Ghi chi
NTI 45272075  LI8:026 0982008  05%0,11
NT2 45274075 3504049  289+042  233+027
NT3 45074075 5824074 5044081  3.13+043

Ghi chu: Gia tri trung binh £ S.E, n = 3
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e. Dién bién TKN theo thoi gian

Khi so sanh véi két qua trong lwong cta cac NT
cho thay ham lugng TKN giam thi trong luong cta
cac cay tang theo thoi gian thi nghiém. Trong do,

S6 chuyén dé: Méi truong va Bién doi khi hdu (2015): 119-128

Thuy tric tang trong lugng thap nhit nhung hiéu
suat xir Iy TKN cao nhat dén ngay thu 30 la
71,37%, Luc binh trong luong ting nhiéu nhat va
hiéu suat xtr Iy TKN dén ngay 30 13 58,38%, Béo
tai trong hiéu suét xur ly TKN 1a 65,5%.

Bang 8: Gia tri TKN ciia cac nghiém thirc theo thoi gian

zl%hc‘?m Ngay 0 Ngay 10 Ngay 20 Ngay 30 40:20‘121C/K¥NMT
NTI 7162002 6495067 4341175  2.02-025

NT2 7164002 5474021 4464045  3.06+0.33 20,00

NT3 7164002 5564037 4264051 2474049

Ghi chu: Gia tri trung binh £ S.E, n =3

Mot trong nhimg nhan t6 lién quan mat thiét va
quyét dinh kha nang tang sinh khéi cua thyuc vat va
tinh chéng chiu cua thyc vat 1a qua trinh quang
hop. Cuong d6 quang hop c6 mbi lién quan chit
ché v6i ham lugng céc dang sic t6 cia cdy ma chi
yéu 1a ham lugng diép luc. Két qua phan tich ham
lugng diép luc cua 1a cay trong cac nghi¢ém thuc
vao giai doan két thuc thi nghiém cho thy ham

luong sdc td a, b cta cac NT cao nhat trong moi
truong nudce thai tao didu kién cho qua trinh quang
hop dién ra manh mé& gop phan ting sinh khoi.
Diéu nay da chimg t6 ba loai thuc vat thi nghiém
¢6 kha nang thich ing cao d6i v6i moi truong nude
thai va c6 thé loai bo mot phan chat dinh dudng
trong nudc thai sinh hoat khi ching dugc tréng
trong hé théng dat ngép nude.

Bang 9: Ham lugng sic té trong 14 ciy khi két thic thi nghiém

_Nghiém thirc Ca (ng/g 14 twoi) Co (ng/g 14 twoi) Cx+b (ng/g 14 twoi)
Ld Béo Tai twong
- Nudc thai 312,33 a 14232 a 1847,5a
- Hoagland 111,95b 46,770 615,36 b
Ld Luc binh
- Nudc thai 454,09 a 2225a 29248 a
- Hoagland 115,02 b 57,439 b 767,87 b
La Thuy truc
- Nudc thai 237,44 a 11547 a 1565,8 a
- Hoagland 264,42 a 118,09 a 1573,1a

Ghi chii: Trong ciing mét cot, nhitng sé o chir s6 theo sau giong nhau khac biét khong cé ¥ nghia thong ké

khi diing phép kiém dinh Duncan, mirc Y nghia 5%
f Dién bién ham lwong TP theo thoi gian

Bang 13 cho thiy sur thay d6i vé ham luong lan
tong sb trong nude thai dau ra so voi nude thai dau
vao chua duge xir 1y. Diéu nay chimg t6 thuc vat
thiy sinh dong vai trd quan trong trong viée loai bd
phét-pho. Bén canh hiéu qua ciia qua trinh ling loc,
su giam ham lugng phét-pho con do su hép thu

manh dé phuc vu cho cdy phat trién, thiy rd nhét
qua viéc ting s6 cdy trong thi nghiém. Hiéu suat xir
Iy TP ctia 3 NT 6 ngay 30 rat cao NT1: 98,88%, ké
dén 1a NT2: 97,75% va NT3: 95,81%. Nhu vy,
thuc vat thuy sinh 1ay cac chat dinh dudng trong
nude thai && phuc vu cho qua trinh sinh truéng va
phat trién ctia ching, dong thoi cling gép phan lam
sach cac chét 6 nhiém trong nudc.

Béng 10: Gia tri TP ciia cac nghiém thirc theo thoi gian

glgl,rhc‘?m Ngay 0 Ngay 10 Ngay 20 Nedy30 oo 0?5§TNNMT
NTI 1781004 0825003 0705007 00200l

NT2 1784004 064004  046+002 037004 4,00

NT3 1784004 0614002 0474003  0.07+002

Ghi chu: Gia tri trung binh £ S.E, n =3
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3.3.2Dién bién céc chi tiéu sinh hoc ctia nuede thai

a. Dién bién ham heong BODs theo thoi gian

Ham lugng BODs giam khi khbi lwong cia cac

S6 chuyén dé: Méi truong va Bién doi khi hdu (2015): 119-128

cay trong thi nghi€m tang theo ting thoi doan sinh
truong. Ham lwong BODs ¢ NT1 ngay thir 30 thap
hon cdt A, NT2 va NT3 dat c6t B theo QCVN
14:2008/BTNMT.

Béng 11: Gia tri BODs ctia cac nghiém thirc theo thoi gian

glgﬁ,"c“-’m Ngay 0 Ngay 10 Ngay 20 Naay 30 g%ﬁ;‘:;‘:‘g
NTI 132572277 5427145 27,00£1,59 2253+ 1,75

NT2 132574277 5936+120 3834+176 3579+ 146 30

NT3 132574277 6873185 38734145  4347+123

Ghi chu: Gia tri trung binh £ S.E, n =3
b.  Dién bién ham heong COD theo thoi gian

Sau 20 ngdy vén hanh, ham lugng COD cua
nudc tl}éi fiéu ra so voi QCVN 40:2011/BTNMT
cho thdy tat ca cac NT déu xur 1y dat loai A. Két

quéa cho thay sinh khéi ting & cac NT do ciy sir
dung chét hiru co dwoc phan giai thanh dang ion d&
hép thu cung cip cho su sinh trudng cia thuc vat.
Hiéu suét xr Iy cua ba NT dao dong trong khoang
61,19 - 83,17%.

Béang 12: Gia tri COD cua cac nghiém thirc theo thoi gian

1t\111g1'rhcl§m Nagay 0 Ngay 10 Nagay 20 Nagay 30 g%’ﬁ;‘}é‘:%
NTI 25017 £ 1,61 75102236 45772271 41,06 0,90

NT2 250,17+ 1,61 68,68+£532 5603334  61,03+2.55 75,00

NT3 250,17+ 1,61 97.03£228  5847+211  63.20+2.66

Ghi chu: Gia tri trung binh £ S.E, n =3
c.  Dién bién tong Coliform theo thoi gian

Gi4 tri tong Coliform ctia cac NT giam dan theo
thoi gian. Tdc do giam tong Coliform ciia cic NT
nhanh, nhanh nhit 1a NT1. Khi nudc thai di vao hé
théng thi lugng Coliform s& duoc giit lai qua hé ré

ctia cdy, dugc cac VSV séng quanh ré canh tranh
g6p phén tiéu diét nhom vi khudn nay va bi ion hoa
boi anh sang mat troi. Tong Coliform déu ra & NT1
va NT2 dat loai A va NT3 dat loai B theo QCVN
14:2008/BTNMT.

Biang 13: Tong Coliform ciia cac nghiém thirc theo thdi gian

zlgl,rhc‘?m Ngiy 0 Ngay 10 Ngiy 20 Ngay30 4:20%§§TNNMT
NTI 4,6 x 10 3,1 % 10° 47 x 10° 1,8 x 103

NT2 4,6 x 109 3,8 x 10 2.4 % 10° 3,8 x 10° 3000

NT3 4,6 x 109 2,3 % 10* 5,3 x 10° 2.2 % 10°

Hiéu suit xir Iy tong Coliform ctia ca ba NT rat
cao dao dong tir 93,19 - 99,96%. NT1 c6 hiéu suét
xtr Iy cao nhit véi 99,96% & ngay 30; hiéu suit cua
NT2 la 99,95% va NT3 1a 99,92%. Véi gia tri
coliform dau vao trong khoang 4,6x10° thi ca ba
loai cay thi nghiém déu c6 hidu qua cao trong viéc
xur ly VSV gay bénh trong nudc thai.

4 KET LUAN VA DPE XUAT
4.1 Kétluan
Qua 30 ngay thi nghiém, dau ra cua cac NT ¢6

hiéu qua xur ly BODs & NT1 dat loai A theo QCVN
14:2008/BTNMT; NT2 va NT3 dat loai B theo

QCVN 14:2008/BTNMT. Ham lugng COD cua
cac NT dau ra déu dat QCVN 40:2011/BTNMT.
Téng Coliform dau ra & NT1 va NT2 dat loai A va
0 NT3 dat loai B theo QCVN 14:2008/BTNMT.
Hiéu suat xir 1y tong Coliform cta ca 3 NT rat cao
dao dong tir 93,19 - 99,96%. Két qua cho thdy 03
loai thuy sinh thuc vat nghién ciru c6 thé ung dung
hiéu qua trong xir Iy chat 6 nhiém hitu co trong
nudce thai sinh hoat.

Dién tich khoang khi & ré cac loai cdy thi
nghiém déu tang dang ké sau thi nghiém (Thuy tric
tang 22,15%, Luc binh ting 19,63%, Béo Tai
tugng tang 10,47%).
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4.2 Dé xuat

Cén nghién ctru voi thoi gian dai hon dé danh
gia chinh xac kha nang xur ly cua nhiing loai thuc
vat thily sinh nay ¢ méi truong nude thai sinh hoat.

Nghién ciru kha nang x Iy nudc thai Beo Tai
tugng, Luc binh va Thuy trac v6i nhiing loai nude
thai dau vao khac nhau bang phwong phdp giai
phau két hop nhimg phwong phap khac dé xac dinh
co ché loai bé chat thai r6 hon.

LOI CAM TA

Nhom tac gia tran trong cam on sy hd trg kinh
phi tr Quy nghién ctru khoa hoc danh cho sinh
vién cua Truong Pai hoc Can Tho dé thuc hién
nghién ctru nay (TSV2013-43).
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