Tap chi Dai hoc Thi Dau Mét, sb 5 (24) — 2015

ANH HUONG CUA THOI GIAN LUU THUY LUC PEN

HIEU QUA XU LY NUOC THAI SINH HOAT CUA LUC BINH
L& Hoang Trung, Pham Thj My Tram
Trueong Dai hoc Thu Dau Mgt

TOM TAT

Luc binh dwoc nudi trong ho nudéc thdi sinh hoat véi kich thuéc: chiéu dai 1,3m, chiéu
rong 0,5m, chiéu cao 0,4m dé khdo sat kha nang lam sach nuoc thdai voi 2 nghiém theee: nuoc
tinh (200 lit’hé) va nuwée dong véi heu hwong cho vao la 30 litingay. Péi véi nghiém thirc
niede tinh, sau 7 ngdy thi nghiém, két qua cho thdy rang luc binh c6 kha nang xit Iy nuéc thai
sinh hoat véi hiéu qud xi ly chat ran lo ing (SS), nitrat (NO3), phétphat (PO4¥), nhu cdu
oxy hoa hoc (COD) lan liot 1: 60,84%; 77,76%:; 92,98%:; 81,48%. Vdi nghiém thirc nurdc
dong thi sau 7,4 ngay thi nghiém cho thay hiéu sudt xi Iy lan heot 1a: 35,62%; 65,58%:;
49,05%; 64,64%. Sau qud trinh nghién cizu cho thay cd thé siz dung luc binh cho xi Iy nuéc
thai sinh hoat, thich hop cho quy mé vira va nho ¢ cdc khu do thi véi muc dich vira Xur Iy nueoc

thai sinh hogt vira tao canh quan méi truong.

Tir khoa: luc binh, ho sinh hoc, nuwéc thdi sinh hoat, thuc vt thay sinh

1. GIOI THIEU

Xt Iy nuéc thai bang thuc vat thay sinh
d3 va dang dwoc ap dung nhiéu noi trén thé
gidi v6i wu diém gia thanh ré, dé van hanh
ddng thoi mirc @6 xur Iy 6 nhiém cao. bay
la cong nghé xu 1y nudc thai trong diéu
kién tu nhién, than thién véi méi truong
dong thoi lam tang gia tri da dang sinh hoc,
cai tao canh quan méi truong, hé sinh thai
dia phuong.

Luc binh (Eichornia crassipes) la mat
loai thyc vat thuy sinh, than thao, séng noi
theo dong nuéc, thudc vé chi Eichhor-
nia ciia ho béo tay (Pontederiaceae)[3]. O
dang tu nhién, luc binh cé tac dung hap thu
nhitng kim loai nang (nhu chi, thuay ngan,
strontium) va c6 thé dung dé khur trir 6
nhiém moi truong. Luc binh duoc sur dung
lam thac an cho gia suc, u nam rom, lam
phan chudng. Luc binh phoi kho c6 thé ché
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bién dé dung bén thanh day, thung, dét
chiéu, hang tha cong hay ban ghé [5].

Trong bai bdo nay, ching tdi nghién
cuu kha nang xtr ly nudc thai sinh hoat cua
luc binh trén quy md pilot véi thoi gian luu
xac dinh nham danh gia hiéu qua xi ly
nuéc thai sinh hoat & cac d6 thi bang thuc
vat thuy sinh.

2. POI TUQNG VA PHUONG PHAP
NGHIEN cUU

2.1. Pbi twong

Tac gia da st dung cdy béo luc binh
hay con goi la beo tdy hay beo Nhat Ban,
tén goi khoa hoc Eichhornia crassipes dé
nghién ctu kha ning xir ly cac chat 6
nhiém c6 trong nuéce thai sinh hoat.

Tién hanh nghién ciru d6i voi nuéc thai
sinh hoat dugc ldy tai cong nudc thai cua
nha dan trén dia ban xa Phu Chanh, huyén
Téan Uyén, tinh Binh Duong.



Journal of Thu Dau Mot University, N°5 (24) — 2015

2.2. Phuwong phap nghién cau

Thu nhdn médu nwéc va thuc vt thiy
sinh

Thu nhdn mdu nwéc: Nudc phai lay day
binh, nat chat va kin, phan tich ngay va bao
quan lanh. Nuéc trong cac bé thi nghiém
duoc tron déu trude khi lay dé phan tich.

Mau thyc vat thiy sinh: Chon nhiing
cdy tuoi, khoe, khoéng bi sau bénh, dong
déu vé kich thude va giai doan sinh truong.

Bé tri thi nghiém

Thiét ké mo hinh thyec nghiém

Kich thwéc: Chiéu dai bé: L = 1300
mm; Chiéu réng bé&: R = 500 mm. Chiéu
cao bé: H = 400 mm (chiéu cao ngap nudc
h = 340mm). Dién tich bé mat: A, = 0,65
m?; Thé tich phan ngap nuéc: V =221 lit.

Vdt liéu: xi mang, cat, gach dong thoi
quét son chéng tham.

S6 lwong ho lam thic nghiém: 1 hd
nudc thai nudi luc binh ¢ nghiém thirc nuéc
tinh; 1 hd nudc thai nudi luc binh & nghiém
thire nude dong; 1 hd chtra nudc thai.

Hinh 1: Ho nudc thai nudi luc binh
va hé chira nurde thai

Tinh toan thoi gian luu nuoc

Cong thuc: T = wXn

Trong do:

T : thoi gian luu nudc trong hd

A, : dién tich cua day ho (bé mat)
h : chiéu cao ngap nudc (chiéu sau)
Qo : luu lugng nudce thai

Chon Iuu lugng nuac la 30 lit/ngay:
= T==22222x1000 = 7,4 (ngay)

Thoi gian nudc trong hé 1a T = 7,4 ngay.

Khdo sat kha nang thich nghi cua luc
binh: Luc binh 1a loai thuc vat néi cé kha
nang thich nghi rong, sinh truong va phat
trién manh & nhiéu noi nhu céc dong
song, kénh rach... Qua quan séat tai hé
théng kénh rach ¢ Phii Chanh — Tan Uyén
cho thay luc binh phat trién rat tot. Vi vay
luc binh 1a loai thyc vat ban dia thich hop
cho xur ly vira mang gia tri kinh té vira c6
kha nang thich nghi cao dbi v&i nguon
nudc thai ¢ noi day. Sau khi tach luc binh
tir moi trueong ty nhién chuyén sang moi
trudong nudc cua hd thiy sinh 1a thoi gian
danh cho luc binh thich nghi truéc khi
tién hanh thyc nghiém khoang 7 ngay.
Pay 1a thoi gian nudi dudng va tuyén
chon nhitng cay luc binh thich nghi tét va
sinh truang manh.

Khdao sat kha nang xur Iy nweoc thai sinh
hogt cua luc binh trén md hinh ho thuy
sinh: Tién hanh nubi tha luc binh trong
diéu kién nhan tao va van hanh thi nghiém
véi 2 nghiém thuc: dang nude tinh (cho
200 lit nudce thai vao ho 1 1an) vai thoi gian
luu 1a 7 ngay va dang nude dong (cho 30 it
nudc thai méi ngay) véi thoi gian luu nuéc
la 7,4 ngay. Sau thoi gian khao sat s& lay
mau nudc dau ra phan tich chi tiéu theo doi
nhu sau:
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— Chi tiéu dau vao: pH, SS, COD,
NO3, PO, trong nudc thai sinh hoat. Cac
chi tiéu nay duoc phan tich truge khi tién
hanh thi nghiém.

— Chi tiéu dau ra: pH, SS, COD, NOs’,
PO,* trong nudc thai sinh hoat. Cac chi
tiéu nay duogc phan tich sau thoi gian van

Phwong phdp xir Iy s6 ligu: Tat ca sb
liu chat luong nudc dau vao va dau ra
dugc phén tich va tinh gia tri trung binh va
d6 léch chuan bang phan mém Microsoft
Excel.

3. KET QUA VA THAO LUAN
Hiéu qua xir Iy nudce thai bang luc binh

hanh thi nghi¢m. dugc thé hién trong bang sau:
Bdang 1: Két qua nghiém thize nude tinh
N P A Pau ra
Thong so Pau vao Luc binh Hiéu xuat
pH 6,90 0,17 7,10+ 0,20 -
SS (mgll) 55,33 1,5 21,67 + 1,53 60,84%
COD (mg/) 26,90 % 0,35 4,98+ 0,53 81,48%
NOs (mg/l) 0,78 = 0,01 0,17 % 0,01 77,76%
PO.” (mgl) 0,73 0,00 0,05 % 0,00 92,98%
Bang 2:Két qua nghiém thize nuede dong
" P A Pau ra
Thong so Bau vao Luc binh Hiéu xuat
pH 6,67 0,06 717+ 0,12 -
SS (mgll) 48,67 £1,53 31,33+ 1,53 35,62%
COD (mg/l) 24,10+ 0,13 8,52 % 0,30 64,64%
NOs (mg/l) 0,72 £ 0,00 0,25 % 0,00 65,58%
PO.” (mgl) 0,67 + 0,03 0,34 £ 0,00 49,05%

Nhu vay, dya trén két qua xir 1y nudc
thai cua luc binh, tac gia c6 mot sé danh
gia vé hiéu suat xur 1y déi véi cac chi tiéu
6 nhiém trong nuéc thai sinh hoat nhu
sau:

Do pH

Ta thiy pH c6 su ting nhed ca 2 bé. Do
Voi bé nudc tinh thi pH tang tir 6,67 1én 7,17
con bé nudc dong thi ting tir 6,90 1én 7,10 .
Piéu nay la do luc binh trong cac hd nudc
hap thu khi CO, cho qué trinh quang hop da
lam pH cta nudc tang 1én. CO,cO trong
nudc phan tng véi nudc tao ra H* va bicar-
bonate 1am giam pH cua nuéc theo co ché:
CO, + H,0 =H2CO03; H2CO3 =H" + HCOs.

Do thuc vat thay sinh quang hop hap
thu CO; nhanh hon lugng CO, tao ra tir qua
trinh hd hap cua thay sinh vat va tao nén
ching phai ldy CO,tir sy chuyén héa
HCO; (2HCO; — CO,+ CO5* + H,0)
lam tang pH [4].
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Chat rén lo liig (SS)

Ham luong chét ran lo lang trong nude
thai bién dbi trong pham vi véi gia tri dau
vao 1a 48,67 mg/l va gia tri dau ra 1a 31,33
mg/l dat hiéu xuat 35,62% dbi véi nghiém
thire nude dong. Trong khi do, véi nghiém
thirc nudce tinh thi hiéu xuat xt ly chat ran
lo lung la 60,84% voi khoang gid tri
tr53,33 mg/l xudng con 21,67 mg/l.

Piéu nay cho thay voi 2 nghiém thic
trén thi viéc loai bo SS déu dién ra, do chat
ran lo limg ling xubng day trong qua trinh
xu ly cung véi sy phan huy cua vi sinh vat
va thyc vat dong vai trd quan trong trong
qua trinh loai bo chat rin. Tuy nhién, & md
hinh nuéc tinh thi qué trinh lang sé& dién ra
t6t hon & mo hinh dong.

Nhu cdu oxy hoéa hgc (COD)

Ham luong COD trong nudc thai dau
vao ¢ md hinh tinh tr 26,9 mg/l giam
xudng con 4,98 mg/l vai hiéu suat 81,48%,
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& mo hinh dong tir 24,10 mg/1 giam xudng
con 8,52 mg/l véi hiéu qua xtir ly dat
64,64%. Diéu nay cho thay vai trd chuyén
héa cac chit 6 nhidm, dic biét 1a chat hitu
co cua hé vi sinh vat trén ré va than cay, su
van chuyén dudng khi qua hé thyuc vat la
nguyén nhan dan dén hiéu qua xa ly cao
cua luc binh. Tuy nhién, hiéu qua xu ly
COD ¢ mo6 hinh tinh cao hon mo6 hinh
dong. Diéu nay co I& 1a do viéc xao tron
moi trudng nudc s& anh huong dén hoat
dong song cua luc binh va vi sinh vat.

Nitrat (NO3)

Nito 1a thanh phan cia protein va acid
nucleic trong té bao vi sinh vat, dong vat va
thyc vat. Nhung néu ham luong nito trong
nudc qua cao s& gay doc anh huong dén dong
vat va con nguodi. Ngoai ra ham lugng nito
qua cao khi thai ra méi truong ngoai sé gay
hién tugng phu dudng hda, tao ng hoa... Do
vy, can phai loai bé ham luong N trong
nudce trudc khi thai ra ngoai moi truong.

Qua két qua khao sat tir bang 1 va bang
2, chiing ti nhan thay luc binh c6 kha ning
loai bo nito trong nudc thai sinh hoat. Diéu
nay la do viéc loai bo nito duogc thuc hién qua
cac qua trinh nhu: sy nitrat hda/khtr nito, su
hap thu ciia thic vat va tao. Do d6, kha ning
xu ly nitrat cta luc binh ¢ ca hai mé hinh
déu kha tot véi higu suat xir Iy & mé hinh tinh
va dong lan luot 1a: 77,76%; 65,58%.

Phétphat (PO,*)

Theo c&c nghién ctu truéc cho biét,
qué trinh loai bo phét pho trong hé thdng
co ban dwa trén qué trinh ddng hod cua vi
khuan, tao phac va hip phu Ién bé mat hat
ran hay cac chat hiru co dé két tua va ling
theo thoi gian vao 16p trim tich, ciing nhu
dugc thuc vat tiép nhan [2].

Theo 2 bang két qua, luc binh c6 thé
lam giam ham luong phét phat trong nudc
thai. Tuy nhién, c6 su chénh léch kha rd
gitta hiéu xuat xir Iy cia 2 nghiém thic.
V6i bé nude tinh thi higu xuét dat 92,98%,
cao hon rat nhiéu so véi bé nude dong la
49,05%. Do ngudn nudc bi xao0 tron hang
ngay nén lam giam kha nang tao phirc cing
nhu ling dong phét pho theo thoi gian da
lam giam hiéu suat & mo hinh dong [1].

4. KET LUAN

Sau 7 ngay nudi thi diém luc binh trong
ho sinh hoc, luc binh ¢6 kha ning séng tét
trong moi truong nudc thai sinh hoat. Luc
binh & mo hinh tinh c6 kha nang xir Iy nudc
thai tot ma khong can sir dung thém mot hoa
chat nao vai hiéu qua xir 1y chat rin lo ling
(SS), nitrat (NO5), phét phat (PO,*), nhu ciu
oxy hdéa hoc (COD) lan luot la: 60,84%;
77,76%; 92,98%; 81,48%. D4i véi mo hinh
dong, can giam luu lugng nudc cho vao hing
ngay hozc kéo dai thoi gian luu nude dé hiéu
suat xir ly dat két qua t6t hon.

EFFECT OF HYDRAULIC RETENTION TIME ON EFFICIENT TREATMENT
OF HYACINTH FOR DOMESTIC WASTE WATER

Le Hoang Trung, Pham Thi My Tram
Thu Dau Mot University
ABSTRACT
Hyacinth (Eichornia crassipes) was cultured in domestic waste water ponds with
dimensions: length 1.3 m, width 0.5 m, height 0.4 m to examine the possibility of cleaning
waste water with 2 treatments: static water (200 liters/tank) and influent water with added
volume of 30 liters / day. For static water treatment, after 7 days of the experiment, the
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results show that the hyacinth is capable of handling domestic wastewater treatment with
suspended solids (SS), nitrate (NO3), phosphate ( PO,>), chemical oxygen demand (COD),
respectively: 60.84%; 77.76%; 92.98%; 81.48%. With influent water treament of 7.4 days,
the experiment shows that performance processors respectively: 35.62%; 65.58%; 49.05%;
64.64%. Later research showed that water hyacinth can be used for domestic waste water
treatment, suitable for medium and small urban areas for the purpose of treating domestic
wastewater and creating landscapes.
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