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TOM TAT
Luc binh (Eichornia crassipess) va ngé trau (Enydra fluctuans) diroc nudi trong moi
truong nuéc thdi trong nam tudn d@é khao sat kha nang sinh truong. Két qua khao séat cho thay,
luc binh va rau ngé trdu déu sinh trieong tot trong mieéc thdi sinh hogt va thoi gian phat trién
tot nhat 1 & tuan thiz fie. Khdo sat kha néang lam sach mréc thai cua luc binh va ngé trau so véi
doi chimg (bé muoc thai khdng chira thuee vat thiy sinh) cho thdy, luc binh ¢6 khd nang xik |i
mueée thdi tét nhdt véi hidu qua xir i chat rén lo hing (SS), amoni (NH4 "), phétphat (PO,>) ldn

luot 1a: 63,96%, 87,5% va 98,98%.

Tir khod: luc binh, ngé trdu, nuéc thai sinh hoat, thuec vat thiy sinh

1. Gidi thiéu

Hién nay viéc nghién cuu va tim ra
phuong phap xur li nudc thai sinh hoat
phu hop, d& thyc hién, gia thanh thap va
tan dung nhitng nguyén liéu co san cua
dia phuong dang dugc cac nha khoa hoc
quan tam.

Thuyc vat thuy sinh la nhitng loai c6 kha
ning thich nghi cao v6i méi truong séng
ngap trong nudc va mot sb trong cac loai
d6 c¢6 kha niang xir ly cac chat 6 nhiém
trong ngudn nuéc véi hidu qua rat cao.
Thuc vat thuy sinh duoc st dung dé xu ly
nudc 6 nhidm co thé chia 1am 3 loai: nhém
thuc vat ngap nudce, nhém thuc vat trdi noi,
nhom thuc vat nira ngéap nudc.

Luc binh (Eichhornia crassipes) la mot
loai thyc vat thuy sinh, than thao, séng noi
theo dong nudc, thudc vé chi Eichho-
rnia cua ho Béo tay (Pontederiaceae)[1]. O
dang tu nhién, luc binh cé tac dung hap thu
nhitng kim loai nang (nhu chi, thuay ngéan,
strontium) va vi thé c6 thé dung dé khu
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trir 6 nhiém moi truong. Luc binh duoc su
dung 1am thic an cho gia stc, dung G nam
rom, 1am phan chudng. Luc binh phoi kho
c6 thé ché bién dé dung bén thanh day,
thanh thung roi dét thanh chiéu, hang tha
cong, hay ban ghé [2, 6].

Ngb trau (Enydra fluctuans), con goi la
ngd ding, ngd dat, ngd thom, ngd huong,
clc nudc, cin nudc, mién Nam goi la rau
ngd hozc ngd cong, 1a loai cay thudc thudc
ho clc [1], c6 kha nang sinh trudng va phat
trién nhanh, kha nang lam sach nudc chua
duoc kiém chimg rd nhung hinh dang cua
bo ré twong tu nhu rau muéng nén duocC
chon va kha ning lam sach s& dwoc kiém
ching trong qua trinh thuc nghiém [3].

O bai bao nay, ching toi bd sung
thém két qua khao sat kha niang xir li
nudc thai sinh hoat cua hai loai: luc binh
Eichornia crassipess va ngé trau Enydra
fluctuans nham danh gia hiéu qua xu Ii
nudc thai sinh hoat & cac d6 thi bang thuc
vat thuy sinh.
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2. Vat liéu va phwong phap

2.1. Thu nhdn mdu meéc (ap dung theo
tiéu chuan TCVN 5999:195)

— Vi tri ldy mau: cach bo kénh 2m, ¢
d6 sau 50cm so véi bé mat nude kénh.

— Thoi gian lay mau: tir 7h30 — 10h30.

— Thé tich mau nuéc ban dau: 18 lit/ 1
bé (sé lwong bé nudi trong ban dau l1a 18
bé).

— Mau thuc vat thay sinh: Ngo trau
(Enydra fluctuans) va luc binh (Eichornia
crassipess). Trong lugng tuoi ban dau: 100
g/1 bé.

2.2. Thi nghiém 1: Khdo sat sicc chiu
dung cua thyc vat thuy sinh trong moi
trwong nuoc thdi sinh hoat

Luc binh va ngd trau s& dugc nudi
trong cac thing x6p voéi mat do ban dau 1a
100g/1 bé. Qua mdi tuan, tién hanh can
trong luong tuoi, quan sat va ghi nhan qua
trinh phat trién cua ching. Theo ddi cac
mau lién tuc trong 5 tuan.

Dua trén trong luong twoi ciia cac mau
thi nghiém, xac dinh duong cong sinh
truong cua luc binh va ngo trau.

2.3. Thi nghi¢gm 2: Khao sat kha nang
lam sach cua thuc vdt thuy sinh trong moi
trirong nuoc thai sinh hogt

Tién hanh nudi luc binh va ngé trau
trong nudc thai sinh hoat véi 3 nghiém thic
nhu sau:

(0) Pbi ching (khéng nudi thuc vat
thay sinh)

(1) Luc binh

(2) Ngb trau

Véi cac chi tiéu theo ddi dugc phén
tich tai phong thi nghiém nhu sau:

— Chi tiéu dau vao la: pH, NH,", SS,
NOj, PO,* trong nudc thai sinh hoat. Cac
chi tiéu nay duoc phan tich truge khi tién
hanh thi nghiém 2.

— Chi tiéu dau ra la: pH, NH,", SS,
NO3', PO trong nudc thai sinh hoat. Cac
chi tiéu nay duoc phan tich ¢ thoi diém
thuc vat thiy sinh sinh truong manh nhat
(dya vao duong cong sinh truong o thi
nghiém 1).

2.4. Phirong phdp xi¢ |i s6 liéu

Céc thi nghiém duoc l3p lai 3 lan. Sb
licu duoc xtr Ii bang phan mém Microsoft
Excel.

3. Két qua va thao luan

3.1. Thi nghi¢m 1: Khdao sat kha nang
sinh truong Cua TVTS trong nuwdc thdi sinh
hoat

Luc binh va ngé trau dwoc nudi trong 5
tuan dé ghi nhan kha ning ton tai va phat
trién lau dai trong moi truong nudce thai
sinh hoat . Két qua thi nghiém duoc trinh
trén d6 thi (hinh 3.1).
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Luc binh va ngd trau phat trién
t6t trong moi truong nudc thai
. | sinh hoat va tang trong luong tét
| nhit ¢ tuan thi 4.

Hinh 3.2. Luc binh sau 4 tuan
nuoi trong nuoc thai

Hinh 3.3. Ngé trau sau 4 tuan

Bé nudc thai chira hai loai ndy c6 mau
trong hon so voi mau nude ban dau, co 18
dén tuan thir 4 thi méi du thoi gian dé cac
chat ran lo ling ling xudng day va du dé
cac loai thuc vat thay sinh thuc hién qua
trinh hip thy céac chat thai c¢6 trong nudc.
Luc binh va ngd trdu sinh truong 6n dinh
trong moét thoi gian khd dai. Qua thi
nghiém 1, chding t6i nhan thay luc binh va
ngd trau c6 thé sinh truong dugc trong
nudc thai sinh hoat. Va thoi gian luu nudc
thich hop nhat 12 sau 4 tuan.

3.2. Thi nghiém 2: khdo sat kha nang
lam sach cua thuc vat thuy sinh trong moi
treong nuoc thai sinh hogt

— pH

Thi nghiém 2 duogc bé tri voi 3 nghiém
thiac: bé ddi ching (nuéc thai sinh hoat
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nuéi trong nudc thdi

khong chtira TVTS), bé chta luc binh, bé
chura ngd trau dé khao sat kha nang tu 1am
sach nudc thai sinh hoat cua cac bé. Két
qua ghi nhan sy bién dong pH cua nudc
thai & tuan dau tién va sau 4 tuan khao séat
dugc trinh bay trong bang 3.1.

CO; c6 trong nudc phan ng véi nudc
tao ra H* va bicarbonate lam giam pH cua
nude theo co ché:

CO, + H,0 = H,CO;3
H,CO3 = H + HCO3
Bing 3.1. Sy bién déng ciia pH

pH . .
VTS Ban dau Sau 4 tuan
Luc binh 5,7 +0,03 6,1 +0,05
Ngb trau 5,7+0,03 6,2+ 0,05
Béi chirng 5,7+0,03 6,4+ 0,03
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Do thuc vat thay sinh va tao quang hop
hap thu CO; nhanh hon lugng CO, tao ra tir
qua trinh hd hap cua thuy sinh vat va tao
nén chang phai lay CO; tir sy chuyén héa
HCO; (2HCO; — CO, + COs* + H;0)
lam tang pH [8].

Theo bang 3.1, ta thiy pH & cac bé cd
su ting nhe & tat ca cac bé. Didu nay do luc
binh, rau ngd trau va cac loai tao trong céc
bé nudc hap thu khi CO, cho qué trinh
quang hop da lam pH cia nudc tang 1€n.

O bé ddi ching c6 pH tang nhiéu hon
s0 v&i bé nudi trong luc binh va ngo trau do
c6 mat do tao nhiéu [5, 7].

Vi tiéu chuan vé nudce thai sinh hoat
(QCVN 14 : 2008/BTNMT) pH nam trong
khoang tir 5 dén 9. Nhu vay, theo két qua
khao sat, pH cua cac bé nudc thai déu dap
(g yéu cau nay.

— Chat ran lo lung (SS)

Bing 3.2. Ham lwong chdt rdn lo limg (ss)
(mg/l)
ss .
VTS y

Luc binh 333+32 | 12+1 63,96%
Ngb trau 333+32 | 17+32 48,94%
D6i chirng 333+3,2 | 25+0,01 | 24,92%

Tir bang 3.2, ta thiy luc binh c¢6 kha
ning 1am giam ham luong chat ran lo liing
cao nhat véi hidu suat 63,96%, tiép d6 1a
ngd trau (48,94%) va thap nhit 1a doi
chiing (24,92%).

Ham luong chét ran lo leng trong nudc
giam di co thé la do:

— B6 & cay c6 rat nhiéu ré nho, mang
dién tich nén c6 kha niang hap phu mot
luong I6n cac chit rin lo ling c6 trong
nudc thai.

— Nho cé l6p 14 thyc vat thuy sinh trén
bé mat nudc nén 1am mat nudc it bi xao
dong boi gio. Do do, tao diéu kién cho chit
ran lo litng 1ang tét hon.
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Theo Jiang va Xinyaun (1998), hau hét
chit ran lo limg c6 trong nudc thai cua hd
thuy sinh déu 1a tao, chinh vi thé 14 sen nam
trén mat nudc Voi tan 14 to d3 kiém ham sy
phét trién cua tao (ngin can sy tiép nhan
&nh sang mat troi). Nhitng diéu kién khéng
thuan loi cho sy phat trién cua tao lo ling
va ciling tang cuong do lang [4].

Nhu vay, ching ta thy rang, luc binh
vé6i bo ré c6 nhiéu ré nho li ti va tan 14 rong
trén bé mat nude s& gilp qua trinh hip phu
va lang chat ran lo lung tét. Trong khi do,
ngd trAu véi cdu tao 14 nho va mau doi
chung (khéng chua thuc vat thay sinh) cé
nhiéu anh sang dé kich thich sy phat trién
cua tao, ciing nhu din dén ndng d6 chat rin
lo Itrng trong nudc thai cao hon. Kha nang
hap thu va loc chét rin lo lung cua bé chua
rau ngo trau tét hon bé ddi ching.

— Nitrat

Nito 14 thanh phan cua protein va acid
nucleic trong té bao vi sinh vat, dong vat va
thuc vat. Nhung néu ham lugng nito trong
nuéc qua cao s& gay doc anh huong dén
dong vat va con ngudi. Ngoai ra ham lugng
nito qua cao khi thai ra moi truong ngoai sé
gay hién tuong phu dudng hoa, tio nd
hoa... Do vay, can phai loai bo ham lugng
N trong nudc trudc khi thai ra ngoai moi
truong. Tuy nhién, trong thi nghiém nay
ham luogng nitrat (bang 3.3) trong nudc thai
ban dau thip hon tiéu chuin QCVN 14 :
2008/BTNMT.

Bang 3.3. Ham luong nitrat (NO3') (mg/l)

NOg Ban dau Sau 4 tudn | Hiéu qua
TVTS X li
Luc binh 0,618 + 0,03 | 0,037 £0,03 94,01%
Ngb trau 0,618 +0,03 | 0,040 0,03 93,52%
Déi chirng 0,618 +0,03 | 0,025 0,01 95,95%

Theo bang 3.3, kha nang loai bo nitrat
cua luc binh, ngd trau va ddi chung 1a kha
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tdt voi hiéu suit xur Ii nitrat lan luot I&;
94,01%; 93,52%:; 95,95%.

Nitrat 12 chat dinh dudng ma thuc vat
va céc loai tao trong nuéc cd thé s dung
dé tang trudng va cung cap mot moi truong
séng tét cho vi khuan tang cuong qua trinh
nitrat hoa va khur nito. Nguoc lai, su phéan
hity cia sinh khéi thyc vat ¢ thé 1am giam
hiéu qua loai bo nay.

— Amoni

Bing 3.4. Ham liwong Amoni (NH,") (mg/1)

cta thuc vat va vi sinh vat. Viéc thai chat
dinh dudng nay véi néng do cao vao moi
truong tu nhién lam ting su phat trién cua
tao va dan dén hién twong phu dudng hoa
trong cac hd va séng sudi. Sau thoi gian thi
nghiém, ham luong cua phdtpho duoc trinh
bay trong bang sau:

Bing 3.5. Ham lwong photphat (PO,%) (mgll)

PO, ) X Hiéu qua
Ban dau Sau 4 tuan o
TVTS X i
Luc binh | 0,148 £0,03 | 0,0015 +0.001 | 98,98%
Ngdtrau | 0,148 +0,03 | 0,0100 + 0,005 | 93,24%
Déichung | 0,148 +0,03 | 0,0100 +0,004 | 93,24%

NH," . R Hiéu qua
Ban dau Sau 4 tuan o
TVTS Xt ly
Luc binh 0,08 + 0,001 0,01 £ 0,001 87,5%
Ngd trau 0,08 £ 0,001 0,04 + 0,001 50%
Déichirng | 0,08 + 0,001 0,07 + 0,01 12,5%

Qua sb liéu ¢ bang 3.4, ching t6i nhan
thay hiéu qua xu |i amoni cua luc binh 1a
rat tot voi 87,5%, tiép d6 1a ngd trau 50%
va cubi cung 1a ddi ching véi 12,5%. Ham
lugng ammoni giam & cac bé 1a do su
chuyén héa amoni thanh cac hop chét
nitrat, hap thu céc chat dinh dudng trong
nudc thai, ngoai ra con do nhiét d6 méi
truong, phan wng héa hoc chuyén thanh cac
chat bay hoi (N). Qué trinh chuyén hda
amoni phan 16n 1a do vi khuan thuc hién
[9]. CO 18, bo ré cua luc binh 1a noi thuan
loi cho vi khuan bam vao va phat trién tot
nén kha nang xir 1i amoni dat hiéu qua hon.

— Phétphat

Ciing gidng nhu nito, phdtpho 1a mot
nguyén té quan trong ddi voi su phat trién

Trong nudéc thai, phétpho giam di nho
thuc vat thuy sinh va vi sinh vat trong nu6c
hip thu dé ton tai va phat trién vi phétpho
cling 14 chat dinh dudng can thiét cho su
phat trién cua ching. Do trong md hinh
thuc vat ham luong phdtpho dugc cly hap
thu ¢ dang khac nhau nhu HPO,> va
H,PO,4". Bé chira luc binh cho hiéu qua xir
1i cao hon ngd trau va ddi chung.

4. Két luan

Trong nghién ctu nay, chang téi nhan
thdy luc binh va ngd trau c6 kha niang sdng
tét trong moi trudng nudc thai sinh hoat.
Két qua thi nghiém cho thay luc binh va
ngd trau co thé duoc st dung dé xtr 1i nudc
thai sinh hoat. Trong d6, luc binh c6 kha
nang xir 1i nuge thai tot nhat voi hiéu qua
xt 1i chat ran lo ling (SS), amoni (NH4"),
phétphat (PO,%) Ian luot 1a: 63,96%, 87,5%
va 98,98%.

SURVEY THE EFFICIENCY OF DOMESTIC WASTEWATER HANDLING OF
WATER HYACINTH AND BUFFALO SPINACH
Vo Tran Hoang, Truong Pham Khanh Duy, Tran Pham Khanh Minh,
Le Hoang Trung, Nguyen Minh Trung, Pham Thi My Tram
Thu Dau Mot University
ABSTRACT
Water Hyacinth (Eichornia crassipess) and Buffalo Spinach (Enydra fluctuans) were
raised in a wastewater environment for 5 weeks to examine growth capacity. Survey results
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showed that Water Hyacinth and Buffalo Spinach grew well in domestic wastewater and
most developed in the 4™ week. Next, we surveyed the ability to clean waste water of Water
Hyacinth and Buffalo Spinach compared to control experiment (waste water tank not
containing aquatic plants). The results showed that Water Hyacinth best treated
wastewater with the efficiency of handling suspended solids (SS), ammonium (NH4"),
phosphate (PO,%) of 63.96%, 87.5 % and 98.98% respectively.

TAI LIEU THAM KHAO

[1] Nguyén Btrc Lugng, Nguyén Thi Thuy Duong (2003), Cong nghé sinh hoc méi truong,
NXB Pai hoc Quéc gia TP HCM.

[2] Pham Hoang Ho (1999), Céay co Viét Nam (tdp 1, 2, 3), NXB Tré.

[3] Tran Van Tya (2012), "Nghién cizu c¢éng nghé sinh thai siz dung thuc vt thaiy sinh
trong xir Iy nuede phii dwong ¢ quy md pilét vé khd nang loai bé yéu té phii dwéng moi
treong nuedc cua mét so logi thuec vdt thiy sinh dién hinh tai Viét Nam", Tap chi Khoa
hoc va Cong nghé (Vién Han lam Khoa hoc va Cong nghé Viét Nam).

[4] Jiang and Xinyaun, Z. (1998), Treatment and utiliza-tion of wastewater in the Beijing
Zoo by aquatic macrophyte system, J. Eco. Env., 11: 101-110.

[5] Thong chai Kanabkaew and Udomphon Puetpaiboon (2004), Aquatic plants for
domestic wastewater treatment: Lotus (Nelumbo nucifera) and Hydrilla
(Hydrillaverticillata) systems, Songklanakarin. J. Sci. Technol., 26(5): 749-756.

[6] https://sites.google.com/site/raurungvietnam/rau-ban-thuy-sinh/luc-binh.
[7] http://uv-vietnam.com.vn/SpecNewsDetail.aspx?newsld=1000.
[8] http://mwww.vietlinh.com.vn/library/environment_weather/oxy.asp.

[9] http://text.123doc.vn/document/38848-hien-trang-o0-nhiem-amoni-nguon-nuoc-va-cach-
Xu-ly.htm

30


http://uv-vietnam.com.vn/SpecNewsDetail.aspx?newsId=1000
http://www.vietlinh.com.vn/library/environment_weather/oxy.asp

