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DPANH GIA KHA NANG SU DUNG NUGC EP LUC BINH
PE SAN XUAT BIOGAS

Lé Hoang Viét*
ABSTRACT

The study aims to evaluate the capacity of biogas production from the sap of Water Hyacinth
(WH). The five liters fermentation sets were used to determine the volume of Biogas and methane
producing from the sap of WH only and from the sap of WH combined with 5% and 10% pig
manure respectively. Beside the daily gas volume production, the parameters such as: BOD,
COD, EC, pH, ...of the input and samples after 5 days, 10 days, 15 days, 20 days of fermentation
were determined. The results showed that the Biogas production from sap of WH only and the
sap of WH combined with 5% and 10% pig manure were 0,317 m® methane/kg COD removed,
0,31 m® methane/kg COD; 0,317 m® methanes/kg COD respectively. The conclusion of this study
is WH sap is quite suitable for producing Biogas, the effluent from biogas digester should be gone
to further treatment to remove the remains organic content.
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Title: The potential to produce biogas from the sap of Water Hyacinth.
TOM TAT

Muc tiéu ciia dé tai nham déanh gia kha ndng san xudt biogas tir mede ép Luc Binh. Cdc bg thi
nghiém 1én men yém khi (5 lit) dwoc sir dung dé xdac dinh thé tich biogas va methane sinh ra tir
qud trinh 1én men yém khi nudc ép Luc Binh, nudc ép Luc binh + 5% phdn heo va nudc ép Luc
Binh + 10% phan heo. Ngodi thé tich khi sinh ra hang ngay, méi 5 ngdy chiing 10i con ghi nhan
cdc chi tiéu nhi BOD, COD, EC, pH... ciia nuéc ép Luc Binh trong bo 1én men yém khi. Céc két
qud cho thdy lwong biogas sinh ra tir medc ép Luc Binh, nuwée ép Luc Binh + 5% phdn heo va
nudc ép Luc Binh + 10% phdn heo la 0,317 m*® methane/kg COD bj loai bé, 0,31 m*® methane/kg
COD bi logi bo va 0,317 m® methane/kg COD bi logi bé theo thir tw. Nhw vay nueée ép Luc Binh
thich hop dé san xuat Biogas, tuy nhién ham hrong chdt hitu co cia nwéc ép Luc Binh sau qué
trinh 1én men yém van con khd ca0, can phdi dwoc xir 1y thém trueée khi thai ra moi truong.

Tir kh6a: Lén men yém khi, Biogas, Luc Binh.

1 GIOI THIEU

Nam & ha luu séng Mekong, Dong Bang Séng Ciru Long nbi tiéng boi hé thong song,
rach chéng chit. V&i dién tich mat nudce 16m va diéu kién khi hau nhiét doi gi6 mua, Luc
Binh, mot loai thiy sinh thuc vat co toe do tang trudng cao, co thé bung phat gay tr¢ ngai
giao thong thuy va lam noi cu tra cho céc con trung gay bénh.

Dé giai quyét vin dé nay, con ngudi di ap dung nhiéu bién phap dé kiém soat sy phat
trién cua Luc Binh bao g@)m: cac bi¢n phép sinh hoc, cac bién phap hda hoc hay céc bién
phap co hoc. Céc bién phap nay c6 mot sd bat loi nhu: ton thoi gian va chi phi cao, anh
hudng dén moi truong va strc khde ctia con nguoi va khong tan dung dugc cac gia tri cua
Luc Binh. Nhiéu nghién ctru di tién hanh dé tin dung Luc Binh dé san xuit Biogas va soi
thyc vat. D@ tai nay tién hanh cac thi nghiém nhiam danh gia kha niang sir dung nudc ép
Luc Binh dé san xut Biogas.

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

Thi nghiém dugc tién hanh tir 31 thang 12 nim 2002 dén 31 thang 01 nim 2003 tai phong
thi nghiém cua Trung Tam Ky Thuat Mo6i Truong va Nang Luong Moi thuge Khoa Cong
ngh¢ Pai Hoc Can Tho.

48 b0 thi nghiém Ién men yém khi (thé tich 5 lit, xem Hinh 1) dugc st dung dé danh gia
kha nang san xuat Biogas va methane tir nudc €ép Luc Binh.

I?o $6 luong Luc Binh thay ddi theo mua, dé bao dérp hé théng sau nay co thé hoat d@ng
6n dinh ¢ nhimg mua it Lyuc Binh ching t1 cling tién hanh danh gia kha nang san xuat
Biogas cua hon hgp nude ép Luc Binh va phan heo (mdt loai vat liéu dé tim).

Hinh 1: B$ thi nghiém 1én men yém khi

Thi nghiém duoc bd tri theo thé thirc hoan toan ngiu nhién v4i 3 nghiém thiec.

Bangl1: B6 tri thi nghiém

S6  Loai nguyén liéu u Bun tir ham 1 Biogas d¢  Tong thé tich dua  S6 lan lap lai

tao nguf”)n vi sinh vat vao u
1 Nudc ép Luc Binh 0.3L 3L 8 +8*
2 Nudc ép Luc Binh + 5% phan heo 03L 3L 8 +8*
3 Nuéce ép Luc Binh + 10% phéan heo 0.3L 3L 8 + 8*

* 8 bg diing dé do Biogas + 8 bé ding dé do methane
Thé tich khi sinh ra hang ngay (biogas va methane) dugc do vao 8 — 9 gio sang. MSi 05
ngay lay mau dé phan tich cdc chi tiéu BODs(nhu cau oxy sinh hoa), COD(nhu cau oxy
héa hoc), pH, total P, TKN(tong ni to phén tich theo phuong phap Kjeldahl), N-NHa",
NOs’, SS (chat ran lo lung).
Thai gian biéu thu mau dugc an dinh nhu sau:

Bit dau thi Ly mau: mdi Ly mau: mdi Ly mau: mdi Ly mau: mdi
nghiém: nghiém thtc nghiém thtrc nghiém thirc nghiém thic
mau dau vao 04 bd 02 bd 02 bd 02 bd
A\ A A A A
Ngay O 5 10 15 20

Hinh 2: Thoi gian thu miu

Mau duoc phan tich tai phong thi nghiém cta Trung Tam Ky Thuat M6i Truong va Nang
Luong Mdi theo cdc qui trinh phan tich huéng dan trong “Standard Method for the
Examination of Water and Wastewater” (AWWA, 1995).
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pé théng ké nang sut siph khi chung t6i chi §1"r dung 8 chudi s liéu cua nhitng bd hoat
dong du 20 ngay (04 chuoi cho Biogas, 04 chuoi cho methane).
3 KET QUA VA THAO LUAN

3.1 Cac diéu kién mdi trudng trong qua trinh tién hanh thi nghiém
Mot sb dic diém cua cac vat liéu dua vao G dugc trinh bay trong Bang 2

Bang 2: DPac tinh ciia cdc vat li€u dua vao 1

Nghiém thirc BOD:s COD pH TotalP  Total N SS

i (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Nghiém thuc 1 7140 13280 6.3 196 504 2904
Nudc ép Luc Binh
Nghiém thuc 2 9180 21420 6.2 234 784 4642
Nudc ép Luc Binh + 5%
phan heo
Nghiém thurc 2 13825 34680 6.3 401 1442 19162
Nudc ép Luc Binh +10%
phan heo
Bun ham t Biogas dung dé 5610 18072 7.1 234 1634 -

tao nguon vi sinh vat

Céc yéu tb chinh anh hudng dén qué trinh phat trién cta cac vi sinh vat 1a dudng chat (N
va P) and pH. Theo cAc tai liéu tham khao, ti 16 BOD:N:P t6t cho vi sinh vat 14 100:5:1
va pH thuén lgi cho qué trinh phat trién cta vi sinh vat 6 - 9. So sanh vdi cac sb liéu ghi
nhan trong bang 3.1, ta c6 thé két luan 1a vat lidu & & tat ca cac nghiém thirc c6 du dudng
chit cho qua trinh ting trudng cta vi sinh vat.

Két qua do pH 6 nhiing mau lay cach khoang 5 ngay cho thiy pH déu nam trong khoang

6 -9, va déu gan ¢ muc trung tinh. Nhu vay, pH trong qua trinh 1 la hoan toan thuan loi
cho vi sinh vat yém khi.

1
9 X % %
pH B8
7
6
5
0 5 1 1 2
ngay
—o— NT —— NT —A NT

—¢—Gi6i han dusi —k— Gidi han trén

Hinh 3: pH cuia vt liéu @ trong qua trinh thi nghiém
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3.2 Ning suit sinh khi

Truong Pai hoc Can Tho

Thé tich Biogas va methane sinh ra tir cac nghiém thirc duoc ghi nhan nhu sau:

14000 -
12000 -

2

Thé tich khi(mL)

2000 1

0

10000 -

8000
6000 -

4000 -

2 3
Nghiém thirc

O Biogas
B Methane

Hinh 4: Téng thé tich khi sinh ra trong 20 ngay thi nghiém

K&t qua cho thdy tong thé tich khi sinh ra tr nghiém thire 1 nho hon tong thé tich khi sinh
ra tir nghiém thac 2. Di€u nay hoan toan hop ly vi ham luong chét hiru co cua nghiém
thirc 1 thap hon ham lugng chat hitu co ciia nghiém thirc 2 & 3.

Ti 1¢ methane trong Biogas (hang ngiy) clia nghiém thirc 1 bién thién tir 53-88%); trong
khi d6 ¢ nghiém thuc 2 14 66 — 87% va ¢ nghiém thr 3 1a 55 — 88 %.

Thé tich Biogas va methane sinh ra hing ngdy ¢ cc nghiém thirc duoc biéu dién trong

cac do thi sau:

800
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200
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17 19

Hinh 5: Thé tich khi sinh ra hang ngay & nghiém thirc 1
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Hinh 6: Thé tich khi sinh ra hang ngay & nghié¢m thirc 2
1200
—~ 1000
-
£ 800
=
= 600 >
L
< 400
<
=200
0 T T T T T T T T T T
1 3 5 7 9 11 13 15 17 19

Ngay

—e— Biogas —=— Methane

Hinh 7: Thé tich khi sinh ra hang ngay & nghié¢m thirc 3

Tir cac d thi trén cho thay thé tich khi sinh ra hang ngay rat bién dong. Nguyén nhan cua
su bién dong 1a do thanh phan vat liéu G phiic tap, cac thanh phan nay c6 kha ning phan
hay sinh hoc khac nhau. MOi thanh phﬁn s€ tao nén mot dinh trong dd thi khi dén lugt no
bi phan huy sinh hoc.

Céc két qua ciing cho thdy lwong khi sinh ra hang ngay & nhiing nghiém thirc c6 bd sung
phan heo luén 16n hon nghiém thirc chi ¢ nudc ép Luc Binh. O cubi thi nghiém kha
ning sinh khi ctia nghiém thirc 2 va nghiém thirc 3 van con cao trong khi kha ning sinh
khi & nghiém thirc 1 da giam dang ké (Hinh 8 & 9).
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Hinh 8: So sanh lwgng Biogas sin sinh hang ngay ¢ cac nghiém thirc
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Hinh 9: So sanh lwgng methane sén sinh hang ngay ¢ cac nghiém thuc

Hiéu qua xtr 1y chat hitu co trong nudc thai tinh theo BODs va COD dugc ghi nhan &
Bang 3

Bing 3: Hiéu qua xir Iy chit hitu co ciia cac nghiém thirc

BODs (mg/L)

Pau vao 5 ngay 10 ngay 15 ngay 20 ngay Phéan huy
Nghiém thirc 1 7140 5355 5068 3825 1403 5737 (80%)
Nghiém thirc 2 9180 7677 7492 6528 3570 5610 (61%)
Nghi¢m thirc 3 13825 12768 11475 9690 8670 5155 (37%)

COD (mg/L)

DPau vao 5 ngay 10 ngay 15 ngay 20 ngay Phan huy
Nghiém thirc 1 13280 10385 8080 7350 6375 6905 (52%)
Nghié¢m thirc 2 21420 18030 15631 14105 12355 9065 (42%)
Nghiém thirc 3 34680 31110 28540 26990 24960 9720 (28%)
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Hinh 10: Su thay dbi ciia BODs va COD ciia nwére thai trong thi nghiém
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Hinh 11: Phan trim COD con lai sau qu4 trinh xir Iy

Luong chét hitu co ciia vat lidu u giam xudng dang ké trong qué trinh xur 1y (Bang 3 va
Hinh 10). Tong luong COD (sb tuyét dbi) bi phan huy & nghiém thirc 2 va nghiém thirc 3
cao hon nghiém thtrc 1, do d6, luong khi sinh ra tir nghiém thic 2 va nghi¢m thuc 3 cao
hon nghiém thirc 1. Tuy nhién, & cudi dot thi nghiém lugng chét hitu co cua ca 3 nghiém
thirc van con rat cao (Hinh 11). Diéu nay cho thiy thoi gian luu ton nude duoc chon cho
thi nghiém chua du dai.

Trong qua trinh x1r 1y, co6 su bién ddi vé dang dam trong vat li¢u u tor dang dam hiru co
sang dam amon va nguoc lai do két qua ctua qué trinh thiy phan va dong hoa cua vi sinh
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vat. Tuy nhién, tong lugng dam (TKN + N-NOgz) giam dan do thét thoat khi ching
chuyén thanh khi NHs. Cac két qua cho thay tong luong dam that thoat sau 20 ngay
twong doi cao so voi mdt so tai lidu.
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Hinh 12: Sy thay d6i cia ham lwong dam tong so trong qua trinh i
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Hinh 13: Phén trim dam tong s6 ciia vat liéu i thét thoat trong qua trinh 1én men yém khi

4 KET LUAN VA KIEN NGHI

Cac két qua trén cho phép két luan nhu sau:

- Nudc ép Luc Binh hoan toan thich hop dé san xuat Biogas.

- Nuéc ép Luc Binh két hop voi phan heo & ti 18 5% va 10% cho ning suét sinh khi cao
hon truong hop chi st dung nude ép Luc Binh.

- Thoi gian ton luu nude sir dung trong thi nghiém nay (20 ngay) 1 ngan so vdi thoi
gian can thiét dé phan huy cac vat liéu u ndy, do d6, ham lugng COD trong nudc thai
dau ra van con kha cao.

- Tbng lugng dam that thoat trong qua trinh 0 bién thién tir 25.4% (& NT 1) dén 31.8%
(NT 3).

Dé o thé khai thac thém luong chit hitu co trong vét liéu u nén thiét ké nhitng ham u c6

thoi gian lwu t6n nude 16n hon 20 ngay (loai khong co gia bam). Trong nhiing thoi diém

khong du Lyc Binh dé van hanh him @ c6 thé b sung phan heo dé duy tri cong suét cua
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ham 4. Nudc thai tir cdc ham u nay nén dugc xur 1y ti€p bang ao Luc Binh hay ao cé dé
tan dung lai chat hitu co con sét lai va dat dugc ti€u chuan dé thai vao moi truong.
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