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SO SANH KHA NANG SINH KHi CUA ME U YEM KHi
BAN LIEN TUC VOI CAC NGUYEN LIEU NAP KHAC
NHAU KHI CO VA KHONG CO NAM TRICHODERMA

Nguyén Vé Chau Ngan', Lé Hoang Viét', Nguyén Bdc Cir' va Nguyén Hitu Phong®
ABSTRACT

The study aims to evaluate the gas production capacity of semi-continuous anaerobic
digester on co-digestion of pig manure (PH) and water hyacinth (LB) in case of with or
without adding Trichoderma. The mixture of 75% PH + 25% LB was used as feeding
material for the lab-scale digesters in this study. After 35 days of fermentation, the total
biogas volume of treatment with Trichoderma is 301.43 liters while the total biogas
volume of treatment without Trichoderma is 293.09 liters. The methane volumes of these
treatments are 171.20 liters and 165.11 liters, respectively. The recorded values of two
treatments are not significant different at 5% level. These results revealed that water
hyacinth hydrolyzed by inoculum in 2 days could be fed direct to the digester without pre-
treatment by Trichoderma.
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Title: Comparing the gas production of semi-continuous anaerobic treatments on
different materials with or without trichoderma fungi

TOM TAT

Thi nghiém nham danh gid kha nang sinh khi cia qud trinh lén men yém khi ban lién tuc
phén heo (PH) va luc binh (LB) trong truong hop cé hodc khéng c¢é bo sung nam
Trichoderma. Céc thi nghiém véi hon hop nguyén liéu nap 75% PH va 25% LB (tinh theo
ham luvong vat chdt khé cia nguyén ligu nap) dwoc tién hanh trén céc mé hinh lén men
yém khi ban lién tuc trong diéu kién phong thi nghiém. Sau 35 ngay lén men, tong thé tich
khi sinh ra tiv hai nhém nghiém thirc c6 hodc khéng c6 bé sung nam Trichoderma la
301,43 lit va 293,09 lit, trong d6 thé khi métan twong vmg la 171,20 lit va 165,11 lit.
Thong ké két qua do dac cho thdy sw khdc biét khong c6 y nghia giita hai nhém nghiém
thire néu trén ¢ mirc 5%. Nhuw vdy trong diéu kién thi nghiém, luc binh ngam nuoc ham i
sau 2 ngay co thé két hop véi phan heo dé nap vao mé i yém khi ma khéng can thiét xir Iy
bang nam Trichoderma.

Tir khéa: v yém khi bén lién tuc, ndm Trichoderma, luc binh

1 MO DAU

Hiéu qua ciia him U biogas ngay cang dugc khang dinh khong chi ¢ viée xur 1y an
toan chét thai chin nudi ma con tao ra ngu@)n nhién liéu thay thé chat ddt hd tro
néu an, thip sang... trong gia dinh, cung cip mot phan thirc n cho ao cé trong méd
hinh canh tic hop sinh thai vuon - ao - chudng - biogas (VACB). Tuy nhién,
nhitng ho nudi heo nho 1é (4 ~ 6 con) thudng nudi heo khong lién tuc va co thé
cham dirt khi thdy nudi khong c6 loi nhuan cao. Luc d6 ham u s& khong hoat dong
gdy anh hudng bat loi cho ca mé hinh. Trong khi d6, mot s6 nghién ctru co ban da
cho thay luc binh (Eichornia crassipes) - mot loai thity sinh thuc vét rat phd bién
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trén kénh rach & DBSCL - ¢6 thé 1a mot ngudn nguyén lidu tiém ning cung cap
cho cac hdm u biogas (Panning, 2003; Kivaisi ez al., 1998; Chanakya et al., 1992;
Malik et al., 1990).

V6i thanh phan ciu tao c6 ham lwong chat xo 23,4% (Philipp et al., 1983, trich tir
Boyd va Blackburn, 1970), luc binh néu dwa vao mé 1 yém khi két hop voi chat
thai chin nudi co thé 1am kéo dai qua trinh phan hity trong mé 4. O PBSCL, Kha
My Khanh (1990) d4 nghién ciru vé kha nang sinh khi ctia luc binh trong mé i yém
khi theo mé véi cac cach tién xir 1y luc binh khac nhau. Két qua cho thdy luc binh
dugc xtr 1y s€ sinh khi nhanh hon so véi khong xur 1y, hiéu qua sinh khi cia mé u
yém khi luc binh c6 chiéu hudng tiang khi kéo dai thoi gian thity phan luc binh
truée khi 0, va néu luc binh duoc cit ngén 3 cm thi xtr 1y v6i thoi gian u chua thich
hop 1a tir 4 dén 6 ngay.

Trong thoi gian qua Khoa Nong nghiép & Sinh hoc tmg dung, Dai hoc Cén Tho da
gioi thiéu san pham Tric6-BDHCT nhu mét tac nhén sinh hoc dbi khang lai cac loai
nam gay bénh cho cay trong ton tai trong dat Theo thong tin tir Trung tdm Cong
nghé Sinh hoc TP. H6 Chi Minh, dong nam Trichoderma c6 kha ning sinh tong
hop céc enzyme cellulase, chitinase, protease, pectinase, amlylase nén c6 kha nang
phan giai t6t cac chat xo, chitin, lignin, pectin trong phé thai hitu co thanh cac don
chat dinh dudng, tao diéu kién cho cay hap thu duogc dé dang. Dya vao dic tinh
phan giai chat xo ciia nim Trichoderma, thi nghiém nay duoc tién hanh nhim
nghién ctru anh huéng cia dong ndm nay trén cdy luc binh nhu mét bién phép tién
xir 1y luc binh trude khi dwa vao mé 0 yém khi.

Nghién ciru ctia chiing t6i nham khao sat kha niang sinh khi mé-tan ctia qué trinh
yém khi ban lién tuc hdn hop phan heo va luc binh khi c6 hodc khong co b sung
nam Trichoderma. Gia thuyét dit ra 1a viéc bd sung nim Trichoderma s& thiic day
qua trinh phan hay cua luc binh, va khi d6 luong khi sinh ra tor mé 1 s€ cao hon.

2 PHUONG PHAP THUC HIEN

2.1 Pia diém va thoi gian thye hién

- Pia diém thuc hién: cac thi nghiém duogc bd tri trong diéu kién phong thi
nghiém tai‘ Trung tdm Nghién ctru Thyuc nghiém va Pa dang Sinh hoc Hoa An,
Pai hoc Can Tho.

— Thoi gian tién hanh thi nghiém: tir ngay 6/11/2008 dén 16/12/2008.

2.2 Chuén bj thi nghiém

2.2.1 Chuan bi mé hinh thi nghiém

Thi nghiém u yém khi ban lién tuc duoc tién hanh voi cac tai thé tich 50 lit ché

tao bang vai bat nhua day 0,5 mm. Mbi tai uco bb tri cac ong nap, ong x4 va ong

thu khi & vi tri thich hop; tat ca cac khop ndi giita tai va éng st dung giodng mém

dam bao kin nudc, kin khi. Khi bb tri thi nghiém chi nap 40 lit nguyén liéu (tam

tinh 40 kg) nham dadm bao an toan cho thi 1 trong qué trinh sinh khi. Lugng khi

sinh ra tir qua trinh u s€ duoc trit vao cac tii nhom.

2.2.2 Chudn bi nguyén liéu nap

Cac nguyén liéu nap cho qua trinh 0 dugc chuan bi nhu sau:
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- Luc binh (LB): chi liy phan than va la LB cat nho tir 0,5 dén 1,5cm dem phoi
trong mat & nhiét do 25+4°C trong 7 ngdy. Sau khi kho, LB dugc tron déu nham
tao mau dong nhét. Chanakya et al. (1992) da dé cap dén viéc phoi kho luc
binh dué6i 4nh ning nhdm lam ting ham lwong chat rin trude khi dua vao mé u.

— Phén heo (PH): phoi trong mat dé tranh mat dudng chét & nhiét do 25+4°C trong
moét tuan, PH kho dugc nghién nat cho lot qua rdy sang 2,5 mm roi tron déu tao
mau dong nhat.

- Nu6c hdm u: dé ddy nhanh qua trinh sinh khi, khoang 2 m® nu6c thai diu ra tir
ham u biogas 100 m’ tai Hoa An da duge chuén bi dé nap vao cac mé u luc ban
dau va hang ngay trong sudt qud trinh thi nghiém.

Hinh 1: Chuén bi nguyén li¢u nap gdm luc Hinh 2: B§ tri thi nghi¢m nap nguyén liéu
binh (trén) va phan heo (dwéi) ban lién tuc

2.3 B6 tri thi nghi¢m

Trude khi tién hanh thi nghiém, thanh phén vat chét cua nguyén liéu nap dugc
phan tich dé tinh toan ti 1& phdi tron ctia hdn hop nguyén liéu nap & 75% PH +

25% LB. Ti 1& phdi tron nay dugc thyc hién twong tu v6i thi nghiém theo mé trinh
bay boi Nguyen Vo Chau Ngan ez al., (2011). Viéc chon ti 1¢ 75% PH + 25% LB
nham xem phén heo van 1a nguon nguyén liéu nap chinh cho ham 1 biogas va luc
binh chi 1a ngudn nguyén liéu nap bd sung.

Hang ngay céc tai u dugc nap thém nguyén liéu vao cing mot thoi diém. Nguyén

liéu nap 1a LB ngam trong nuéc hdm U trudc d6 2 ngiy, két hop véi PM kho.

Trong thi nghiém nay thoi gian G rit ngdn con 2 ngay so véi dé nghi cia Kha My

Khanh (1990) dé c6 thé phu hop khi trién khai trong thuc t& cho cac ho dan. Tong

lwong hon hop nguyén liéu nap thém cho mét tai u 1a 1.000 g bao gém 46,87 g PH,

15,63 g LB va 0,94 lit nudc ham u.

Céc thi nghi€ém 1 ban lién tuc duoc tién hanh véi 3 nghiém thic khac nhau, mdi

nghiém thirc duoc 1ap lai 3 lan dam bao d¢ tin cay cua thi nghiém:

- Nghiém thirc C1: LB kho ngam trong nuéc him U 2 ngay, sau d6 chi liy riéng
phdn nudc nap vao tii a chung véi PH. Khi d6 LB dugc vét bang tay dé tranh
that thoat luong nudc giir lai trong ciu trac LB.
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- Nghiém thirc C2: thyc hién tuwong ty nghiém thirc C1 nhung dua vao tai U ca
nudc va ba LB.

~ Nghiém thirc C2_T: chuin bi giéng nghiém thirc C2 nhung c6 bd sung nim
Trico-DHCT cung cép boi Cong ty C6 phan Bao vé Thuc vat An Giang. Nam
dugc dua vao khi bat dau ngdm LB vao nuéc ham 1 véi lugng bod sung 0,01g nam
cho 1 1it hon hgp nguyén liéu nap.

Ddi v6i cac ham u biogas thuc té, viée phu nudce doi rira chué)ng trai dua phan heo
vao ham 1 chinh 1 qua trinh khudy dao dé tron 13n hdn hop u bén trong, giup pha
vang ndi trén bé mat ham u tao diéu kién cho khi thoat 1én d& dang, déng thoti tranh
lang can xudng day ham lam mét di thé tich hitu dung ciia him biogas. Tuy nhién
dbi v6i cac tii u thi nghiém, qua trinh nap nguyén liéu khong di manh dé khuéy
dao meé u nén hang ngdy sau khi do khi cac tii u dugc lic dao nhe. Viéc lic dao
nay hoan toan khong cung cap oxy vao bén trong mé i ma chi nham thuc day qua
trinh sinh khi cuia mé 1.

2.4 Cac chi tiéu va phwong tién phan tich

Qua trinh thi nghiém kéo dai 35 ngdy, cdc chi ti€u thi nghiém da duoc thu thép va

phén tich trong suot thoi gian do.

- Déi v6i nguyén lidu dau vao (phan heo, luc binh, nudc him 1): xac dinh cac
thong s6 DM, ODM, %C, %N.

- D{Si v6i nude thai trong qua trinh thi nghiém: tién hanh do pH va hé dém hang
tuan.

— DOi v6i khi gas: hang ngdy do thé tich khi sinh ra; dong thoi lay mu trir vao
tui nhom dé do cac khi thanh phan gom %CHy,, %CO,, %0, (mdi 7 ngay).

Céc qui trinh phén tich tién hanh theo Standard method for the Examination of

water and wastewater (APHA, 1998).

Béng 1: Phuong tién phan tich cac chi tiéu

Chi tiéu Phwong tién
pH May do pH Orion model 230 (Hoa Ky)
DM, ODM, C Ta say Memmert UI 40 (Puc)

Lo v6 co hoa Lenton 550°C (Anh)
Cén dién t Sartorius CP 324 (Puc)
Téng Nito Kjeldahl ~ Bép cong pha Tecator va may chung cit Gerhart (Dirc)
Hé dém Thiét bi BiogasPro (Dic)
CHa, CO», O, May do Geotechnical 0-100/100GA94 (Anh)
Tong thé tich khi DPong hd RITTER c¢6 d6 chia nho nhit 20mL (Dirc)

3 KET QUA VA THAO LUAN
3.1 Két qua phén tich nguyén li¢u ding trong thi nghiém

Bang 2: Dic tinh hoa hoc ciia nguyén liéu nap

Nguyén liéu DM (%) ODM (%) C (%) N (%) C/N
Phén heo 30,49 66,13 37,00 1,71 22
Luc binh 5,72 76,92 43,08 1,45 30
Nudc him o 1,90 46,90 - - -
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Dua vio bang 2, ta thdy ti 1¢ C/N cua PH va LB déu né{n trong khoang thich hop
cho qua trinh phan hiy yém khi bdo dam ti 1€ C/N cuia hon hop phoi tron cling phu
hop cho mé 1.

3.2 Thé tich biogas sinh ra

Luong khi sinh ra tir tii G duoc chira vao tii nhom va tién hanh do dac hang ngay
bang dong hd do khi Ritter. Két qua ghi nhan thé tich biogas do dugc hang ngay
clia tat ca cac nghiém thirc c6 xu huéng tang lién tyc tir tuan thi nhat dén cudi tuan
thir 4, sau d6 thé tich khi ting cham va it bién dong (hinh 3). Trong 35 ngay thi
nghiém, san luong khi sinh ra cao nhit ciia nghiém thirc C1 & ngay thir 34 (8,08
lit), C2 & ngay thtr 25 (13,63 lit) va C2_T ¢ ngay thu 33 (14,13 1it). Nghiém thirc
C1 c6 san lugng khi sinh ra thdp nhat trong cac nghiém thirc thi nghiém, nguyén
nhén 1a do nguyén li€u nap chi 1a phan heo va nudc ép luc binh nén ham lugng
ODM cua nghiém thirc nay thip nhat. Két qua xtr 1y thong ké ANOVA ciing cho
thiy thé tich biogas sinh ra giita cic cip nghiém thirc C1 va C2, C1 va C2_T khac
biét & muc y nghia 5%. Nhu vay viéc dua vao mé u yérn khi ca nudc va ba LB sau
khi ngdm LB khé v6i nudc ham u 2 ngay da gia ting dang ké luong khi sinh ra so
v6i truong hop chi dwa duy nhét nuée ngdm LB vao mé u. Nguyen Vo Chau Ngan
et al. (2011) ciing thu dugc két qua twong tu khi thuc hién thi nghiém u yém khi
theo mé hon hop PH va LB trudc do.

Hinh 4 trinh bay san luong khi tich lily theo ngay ctia cac nghiém thtrc thi nghiém.
Theo d6 tong lugng khi sinh ra trong 35 ngay dat gia tri cao nhat & nghiém thirc
C2_T (301,43 lit), tiép theo 1a nghiém thire C2 (293,09 lit) va thap nhit 1a nghiém
thirc C1 (162,87 lit). Tuy nhién, néu so sanh giita nghiém thirc C2 va C2_T, ham
luong khi sinh ra hang ngay gitia 2 nghiém thirc khong c6 sy khac biét c6 y nghia
& mirc 5%. Hay néi khac di viéc bd sung nam Trichoderma vao mé u khong cé tac
dung day nhanh tdc do phan hily co chét trong nguyén liéu nap.

16
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Hinh 3: Biéu dé thé tich biogas hang ngay ciia cac nghiém thirc

35



Tap chi Khoa hoc 2011:20b 31-38 Truong Dai hoc Can Tho

350

300

250

200

150

100

thé tich khi (lit)

50 -+

thai gian (ngay)

Hinh 4: Biéu db lity tich thé tich biogas hang ngay ciia cic nghiém thirc
3.3 Thanh phin céc loai khi chinh trong biogas

Bén canh viéc do san luong khi biogas sinh ra, hang ngay mot lwong khi nhét dinh
duoc trich ra tir tai 0 trit vao mot tai nhom chira khi, sau d6 tién hanh do khi thanh
phén mdi 7 ngay. Gia tri trung binh cta khi CH, 12 56,4 + 59,01% va cta CO, tu
33,95 + 40,35% déu nim trong ngudng dé nghi cta thanh phan khi biogas (Lam
Minh Triét va Lé Hoang Viét, 2009).

Riéng ham lugng oxy trong mé G dugc ghi nhén tir 0,47 + 0,61% la do thi nghiém
nap ban lién tuc, hang ngay chiing t6i déu nap nguyén liéu vao tii 0 nén c6 thé oxy
tu khong khi bén ngoai hoa tron vao nguyén liéu va di vao tai u. Ham lugng oxy
trong biogas c6 thé 1én dén 1% (ADBA, 2009), nhu vy ham lugng oxy trong thi
nghiém nay 1a chip nhan duoc va khong gy anh hudng tiéu cuc dén hoat dong
ctia hé vi sinh vat yém khi.

Xét riéng thanh phan khi chinh trong hdn hop biogas, gia tri trung binh khi CH,
cuia cac nghiém thirc do theo tuan trinh bay trong hinh 5. Thanh phin % CH, cua
cac nghiém thirc dao dong tir 53,8% dén 67,03% va khong co su bién dong 1on.
biéu nay cho théy hé vi sinh trong ham 0 hoat dong kha on dinh.

80

70

0 7%

50

40

30

ti 18 (%)

20

—m (]l =2 === C2 T
10

1 2 3 4 5

thei gian {tuan)

Hinh 5: Trung binh % CH, cia cac nghiém thirc
3.4 Cac thong sb kiém soat qua trinh @ yém khi
Trong giai doan dau ctia qua trinh G yém khi cac chat hiru co d& phan huy bi thuy
phan va sinh a-xit khién pH xudng thap. P& hé vi khuan yém khi hoat dong trong
mdi truong trung tinh khong bi soc bdi pH thap, hé dém trong ham u c6 nhiém vu
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trung hoa, nang d6 pH lén dé cho vi khuén sinh khi métan hoat dong. Viéc theo dai
tri s6 ctia hé dém c6 thé canh bao trude khi do pH trong mé u giam lam anh hudng
dén hoat dong cuia hé vi khuan sinh khi métan. Canh béo nay cang c6 y nghia quan
trong khi hé théng 1én men c6 thé tich cang 16n.

Trong tudn dau tién do truc tric thiét bj do nén gia tri h¢ dém khong duogc ghi
nhan. Gia tri hé dém 4 tuan cudi ndm trong khoang 383 dén 876 mlit/lit (hinh 6).
Theo Clemens J. (2008), h¢ dém la mot thong $6 nham dam bao tién trinh sinh khi
on dinh va chi sé hé dém nén duoc duy tri & muc béng hay cao hon 1000 mlit/lit.
Pé dat dugc chi sd hé dém 6n dinh d6 thi mé u can mot thoi gian hoat dong trén 2
thang. Trong thi nghiém nay hé dém chi ghi nhan trong 5 tuan dau, khi d6 mé u
chua dat dén trang thai hoat dong on dinh nén gia tri h¢ dém con thfip.
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Hinh 6: Dién bién hé dém trong thoi gian thi nghiém

Dién bién gia tri pH cua tat ca cac nghiém thirc dugc ghi nhan trong sudt 5 tuan tir
6,73 dén 7,23 1a kha on dinh va nam trong khoang t6i wru 6,6 ~ 7,6, phu hop véi gia
tri pH duoc dé nghi duy tri trong mé @ yém khi (LAm Minh Triét va Lé Hoang
Viét, 2009). Gia tri pH on dinh chiing t6 hé dém cua hdon hop trong ham u du dé
duy tri cho mé 1 hoat dong tot.
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Hinh 7: Dién bién pH trong thoi gian thi nghiém
4 KET LUAN

Mot so két luan dugce rat ra sau 5 tuan thi nghiém nhu sau:
- Viéc nap vao mé u ca nudc va ba luc binh sau khi ngdm luc binh khé trong
nudc ham U 2 ngay da sinh ra thé tich biogas cao hon c6 khac biét & mirc y
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nghia 5% so v&i nghiém thirc chi nap duy nhat nude ngam luc binh ma khong
nap ba luc binh.

Trong qué trinh U yém khi hdn hop phan heo va luc binh, thé tich khi sinh ra
gita viéc ngdm luc binh v&i nudc thai ham 1 c6 bd sung ndm Trichoderma va
khong bo sung ndm Trichoderma khong khac biét & muc y nghia 5%.

Nhu vay viéc bo sung nam Trichoderma v&i muc dich tang hi€u qua xt ly luc binh
trude khi dua vao mé U da khong lam tang nang suat sinh khi biogas so véi viéc
khoéng bo sung nam Trichoderma nhu dy kién.

Trong thi nghiém nay, luc binh kh chi dugc ngam vao nude ham 1 trong 2 ngay,
va nhu v@y nam Trichoderma cing chi c6 thoi gian tiép xtic voi luc binh trong 2
ngdy. Do d6 nhimng anh hudéng vé thoi gian ngdm luc binh trong nudc hdm u dén
nang suat sinh khi chua dugc xac dinh. Can c6 nhirng nghién ciru tiép theo dé khao
sat vé van dé nay.
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