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ABSTRACT

The study aims to evaluate the growth rate of Water Hyacinth (WH) in wastewater treatment
pond and the efficiency of Water Hyacinth in treating wastewater from pig-house and from biogas
digester. The experiment was carried out from the January 15th. 2003 to March 15th. 2003 at the
Chau Thanh district — Can Tho province. Two ponds that have the area of 66 m? 75 m?
respectively were used to treat diluted pig-manure. One 88m? pond was used to treat effluent from
biogas digester. The doubling time of WH in the first two ponds ranges from 12 — 15 days. The
doubling time of WH in the remain pond range from 9.9 — 13.2 days. In term of biomass the ponds
that receive diluted pig-manure can produce 470-488 tons/ha-year, the pond that receives biogas
effluent can produce 627 tons/ha-year (wet weight basic). At the low organic loading rate (5.2 —
7.1 kg/ha-year) the output water of WH pond can meet the Vietnamese standard for wastewater.
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TOM TAT

Muc tiéu cia dé tai la danh gia kha nang ting truong ciia Luc Binh trong ao xur Iy nudc thai va
hiéu qua xit Iy mede thai tir chin nudi heo va tir ham 1 Biogas cia Luc Binh. Dé tai dzm’c tzen
hanh tir 15/01/2003 dén 15/03/2003 ¢ Chdu Thanh - Can Tho. Hai ao ¢ dién tich 66 m* va 75 m?

dwge ding dé xir Iy nudce thdi tir chuong heo. Mot ao c6 dién tich 88 m? dwoc dimg dé xir Iy nuée
thai tir ham 4 Biogas. Thoi gian nhdn déi ciia Luc Binh trong hai ao ddu nam trong khoang 12 —
15 ngay. Thoi gian nhdn déi ciia Luc Binh & ao con lai tir 9,9 dén 13,2 ngay. Vé mdat sinh khoi,
hai ao xir Iy nudc thdi tir chuong heo c6 thé san xudt 470-488 tan/ha*ndm, ao xir Iy nudc thdi tir
ham i Biogas c6 thé sdan xudt 627 tan/ha (tinh trén trong lwong twoi). Voi tdi lwong nap chat hitu
co thap (5,2 — 7,1 kg/ha*ngay) mede thai sau khi xir Iy bang ao Luc Binh dat tiéu chudn nuée thai
dirge phép thdi vao nguon niede logi A.

Tir Khoa: Biogas, Luc Binh

1 GIOI THIEU

Ngay nay, cac loai nude thai chira ham luong chit hitu co cao thuong dugc xt 1y bang
phuong phap 1én men yém khi. Do cac hé théng 1én men yém khi chi duoc thiét ké dé loai
b6 70%-90% chat hitu co trong nude thai, ham luong BOD va COD cua nudc thai sau xt
1y vAn con cao hon tiéu chudn cho phép thai vao méi trudng nhiéu 1an. Do d6, nudc thai
sau cac hé thong xur Iy yém khi phai dugc tiép tuc xtr 1y bang cac phuwong phap khac. Ao
Luc Binh dugc danh gia 1a mét phuong phap thich hop dé xur 1y loai nuéc thai nay. Thém
vao d6 trong khudn khé du 4n “Bio- -energy complex” lugng sinh khéi tao ra tir cac ao Luc
Binh s& 12 ngudn nguyén liéu dé san xut Biogas va soi thuc vat. Tu cac van dé trén, viéc
danh gia hiéu qua xir Iy nude thai sau cac hé thong xir Iy yém khi bang ao Luc Binh va
kha nédng tang truong cta Luc Binh (Eichhornia crassipes) trong cac ao 1a muc tiéu chinh
cta dé tai nay.

1B6 Mon K¥ thuat Moi truong, Khoa Cong Nghé, Dai hoc Cén Tho
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2 PHUONG PHAP VA PHUONG TIEN NGHIEN CUU

Thi nghiém duoc tién hanh tir 15-01-2003 dén 15-03-2003 tai huyén Chau Thanh, Thanh
phé Can Tho.

Ba ao dugc dit tén 1a ao 1, a0 2 va ao 3 ¢6 dién tich 88 m? 66 m?, 75 m? theo thir tu
duoc sir dung dé tién hanh thi nghiém. Trong d6 ao 1 tiép nhan va xt 1y nudc thai sau
ham 1 Biogas. Ao 2 va ao 3 tiép nhan va xu 1y nudc thai tir chudng heo. Trong mdi ao dit
03 khung nhya PVC c6 dién tich 1 m? dé ghi nhén toc d¢ ting truong ciia Luc Binh.

Khung nhua 1 m? dé ghi nhan
toc do tang trudng cuia Luc Binh

|
\

Ao Luc Binh

A 4

A 4

v v
Diém lay biém lay
mau dau vao mau dau ra

Tbc @6 ting truong cua Luc Binh duge tinh theo thoi gian nhan doi bang cong thirc cua
Mitchell (1974) nhu sau:

B - In2
(InN, —InN,)/t

Trong do:

DB: thoi gian nhadn doi

N 56 cdy & thoi diém t

No: 6 cdy & thoi diém ban dau

t: thoi gian
Do trong qué trinh van hanh, khi Lyc Binh phu ddy ao ta phai thu hoach khoang 1/2 ao
Luc Binh. Vi vay ¢ thoi diém Luc Binh phu 1/2 ao va day ao, chung toi lay mau nudce thai
¢ dau vao va dau ra cuia ao Luc Binh dugc phéan tich dé danh gia hiéu qua xu 1y nudce thai
cua ao Luc Binh.

Mau nuée thai duge phan tich tai phong thi nghiém Hoa Moi Trudng cua Trung Tam Ky
Thuat Moéi Truong va Nang Luong Mdi theo cac qui trinh huéng dan trong “Standard
Method for the Examination of Water and Wastewater” (AWWA. 1995).
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3 KET QUA VA THAO LUAN
3.1 Téc dp ting trudng cia Luc Binh trong ao

S liéu ghi nhan vé sb cdy, trong lwong va chiéu cao cdy trong ao 1 dugc trinh bay trong
Bang 1

Bang 1: Téc d9 ting truwong ciia Luc Binh trong ao 1

Ngay Khung s6 1 Khung s6 2 Khung s6 3
S6 cay Chiéucao Tongtrong S6cdy Chiducao Tongtrong SO cdy Chiducao Tong trong
cay (cm) luong (kg) cay (cm) luong (kg) cay (cm) luong (kg)
12.02.03 20 24.4 2.8 16 30.19 2.6 18 31.33 3.1
24.02.03 32 20.38 4.1 28 25.54 4.1 30 27.03 4.4
03.03.03 56 24.16 6.1 52 27.21 5.9 49 26.35 6.3

Tir cac s6 lidu trén ching toi tinh dugc thoi gian nhan d6i cua Luc Binh trong ao tiép
nhén nudc thai tr ham 0 Biogas (ao 1) tr 9.9 dén 13.2 ngay.

S6 lidu ghi nhan vé s6 ciy, trong luong va chiéu cao cdy trong ao 2 va ao 3 (ao tiép nhan
nudce thai tir chuong heo dugc trinh bay trong Bang 2 va 3

Bang 2: Téc dé ting truwéng ciia Luc Binh trong ao 2

Ngay Khung s6 1 Khung s6 2 Khung s6 3
Sb cdy Chiéucao Tongtrong Sbcdy Chiéucao Tongtrong Sbcdy Chiéucao Tong trong
cay (cm) luong (kg) cay (cm) luong (kg) cay (cm) luong (kg)
12.02.03 17 30,71 3,2 17 27,78 31 18 35,11 34
24.02.03 34 19,97 5 32 22,59 4,7 33 25 4,9
06.03.03 55 20,16 6,3 49 19,59 5,9 52 19,4 6

Biang 3: Téc d9 ting truwéng ciia Luc Binh trong ao 3

Ngay Khung s6 1 Khung s6 2 Khung s6 3
Sb cdy Chiéucao Tbéngtrong Sbcdy Chiéucao Tbéngtrong Sbcdy Chiéucao Tdng trong
cay (cm) luong (kg) cay (cm) luong (kg) cay (cm) luong (kg)
12.02.03 17 20 2.8 18 25.6 3.5 16 224 3.1
24.02.03 33 18.97 4.2 32 22.63 4 31 25.55 4.2
07.03.03 48 16.92 5.8 44 18.55 5.4 45 18.76 5.7

Thoi gian nhan d6i ciia Luc Binh trong céc ao ndy bién thién tir 12 dén 15 ngay.

Theo cong bd cia Chongrak Polprasert (2000) “trong diéu kién thuan loi, thoi gian nhan
do6i cua Luc Binh nam trong khoang 11 — 18 ngay”, nhu vy cac so li€u ghi nhén cua
chung t6i hoan toan phu hop véi cac s6 liéu cong bd béi Chongrak Polprasert.

V& mit sinh khdi ao 1 ¢6 thé san xuét 627 tAn/ha*nam; ao 2 san xuit 470 tin/ha-nam; ao
3 san xuat 488 tan/ha-nam (tinh theo trong luong tuoi).

3.2 Hiéu qua xir ly nuéc thii ciia Luc Binh

Theo O’Brien (1981) tai lugng nap chét hitu co cho cac ao Luc Binh xtr 1y nude thai tho
(nude thdi chua qua bat ky mot hinh thirc xtr 1y nao) phdi nhé hon 30kgBODs/ha-ngay.
Trong thi nghiém nay, tai lugng chat hiru co nap cho cac ao dugc trinh bay trong Bang 4
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Bang 4: Tai lwong nap chit hiru co cho cic ao thi nghiém

Ao sé Loai nu6e thai Thé tichao Luu lvong nap Ham lugng chat hiruco  Tai lugong nap chét hitu co
nudc thai

3 _ N
(m°) (m¥/day) (mg/L) (kg/ha-ngay)
BOD:s CoD BODs CcoD
Aol  Sauhimu 70.4 0.2 230 1500 5.2 34
Biogas
Ao 2 Tir chudng heo 46.2 0.2 235 1140 7.1 345
A0 3 Tir chudng heo 52.5 0.2 220 1080 5.9 28.8

Pé danh gia hiéu qua xtr Iy nudce thai ciia Luc Binh & cac mat d§ che phu ao khéc nhau,
chung t6i iy mau nudc thai dau vao va dau ra khi Luc Binh phai 1/2 ao va khi Lyc Binh
day ao (mat do thdp nhat va cao nhit trong qua trinh van hanh ao). Cac két qua ghi nhan
duogc trinh bay trong Bang 5 va 6

Bang 5: Hi¢u qua xi ly ciia Luc Binh tinh theo BODs

Aol Ao 2 Ao 3

BODs mg/L (% BODs dugc xu 1y)

Piu vio 230 235 220
Pau ra khi Lyc Binh 18 (92%) 19 (92%) 8 (96%)
phu 5 ao
Pau ra khi Lyc Binh 10 (96%) 16 (93%) 8 (96%)
phi day ao

Béang 6: Hiéu qua xir ly ciia Luc Binh tinh theo COD

Aol Ao 2 Ao 3
COD mg/L (% COD dugc xu ly)
Diu vio 1500 1140 1080
PAu ra khi Luc Binh 56 (96%) 54 (95%) 52 (96%)
phu % ao
Péu ra khi Lyc Binh 36 (98%) 44 (96%) 32 (97%)
phu day ao

So voi tiéu chuan Viét Nam (5945- 1995) nudc thai sau khi xtr 1y bang ao Luc Binh vé
mit BODs dat tiéu chuan dé thai vao ngudn nudc loai A ¢ ca hai trudng hop Luc Binh
pha % ao va Luc Binh pha dy ao. V& mit COD nuéc thai dau ra cua ao khi Luc Binh
phi1 % ao con hoi cao hon tiéu chuan cho phép mot t.

Hi¢u qua xuir ly BODs va COD cua Lyc Binh ¢ ao tiép nhan nudc thai tur chuéng heo phu
thudc vao tai lwgng nap chat hiru co cho ao. O tai lugng nap chat hiru co thap, hiéu qua
xu 1y (tinh theo %) cao hon.

4 KET LUAN

Ao Luyc Binh ¢co6 :[hé str dung dé xur Iy nudce thai tir qua trinh chén nu6i heo va nudc thai tur
ham 0 Biogas. O tai lugng nap chat hitu co thap (5.2 — 7.1 kg BODs /ha-ngay) nudce thai
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sau xr Iy bang ao Lyc Binh dat tiéu chuin dé thai vao ngudn nudc loai A. O cac ao tiép
nhan nudc thai tir chin nuoi heo sinh khdi tuoi cua Luc Binh dat tir 470 — 488 tan/ha-
nim, ¢ ao tiép nhan nudc thai tir hAm 1 Biogas sinh khéi tuoi ciia Luc Binh c6 thé dat dén
627 tAn/ha-nam.

TU VIET TAT

BOD (nhu péu oxy sinh hoa); COD (nhu cdu oxy hoa hoc); SS (chit ran lo ling); HRT
(thoi gian ton luu nude); TKN (tong ni to phan tich theo phuong phap kjeldahl)
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