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ABSTRACT

Study of mixing ratio effect on the ability of biogas production from co-
digestion of cow manure (PB) with corn stalks (Zea mays) (TB) and
aquatic weed (Pistia stratiotes L) (TT) was evaluated in three mixing
ratios of manure and plant, including: 100:0, 75:25 and 50:50. The 21 L
anaerobic digesters were set up to implement experiments in laboratory
conditions. After 60 days, total biogas volume of the treatment of
100%PB:0%TB, 70%PB:25%TB and 50%PB:50%TB was 69+8.65 L, 102
+3.4 L and 180+6.4 L, respectively and biogas yield was 196.1+5.55 L Kg
VSt 241453 L Kg'VS! and 560.2+11.1 L Kg'VS'!, respectively.
Similarly, total biogas volume of the treatment of 100%PB:0%TT,
70%PB:25%TT and 50%PB:50%TT was 69+8.65L, 96.45+0.55 L and
142.3£9.5 L, respectively and biogas yield was 196.1+5.55 L Kg'VS,
226.7+11.6 L Kg'VS! and 314.2£12.1 L Kg'VS", respectively. The
results indicated that co-digestion of cow manure and plants can increase
biogas volume.

TOM TAT

Nghién cibu nham déanh gia anh hwéng cua ty 1é phoi trén dén kha nang
sinh khi trong mé v yém khi két hop phdn bo véi 02 logi thuwce vét la thin
bdp va béo tai twong theo cdc ty 1é phan bo:thuc vit la 100:0, 75:25 va
50:50. Cac thi nghiém dwoc tién hanh trén cic mé hinh lén men yém khi
theo mé 21 L trong diéu kién phong thi nghiém. Sau 60 ngay i, tong thé
tich khi sinh ra tang theo lwong than bdp phdi trén 100:0, 75:25, 50:50
twong ung la 698,65 L; 102+3,4 L; 180+6,4 L; déng thoi nang sudt sinh
khi gia tang twong vng 196,145,555 L Kg'VS!, 241+5,3 L Kg'VS!;
560,2+11,1 L Kg'VS'!. Nhém nghiém thirc v phdn bo véi béo tai tuwong cé
t6ng thé tich khi sinh ra gia tang theo hrong béo thém vao 100:0, 75:25,
50:50 twong iing la 69+8,65 L; 96,45+0,55 L; 142,3+9,5 L véi ning sudt
sinh khi tang twong umg 196,1£5,55 L Kg'VS'; 226,7+11,6 L Kg'VS';
314,2412,1 L Kg'VS'. Két qua nghién ciru cho thay trong diéu kién thi
nghiém yém khi theo mé két hop phan bo voi thuc vit, viéc két hop phdn
bo véi thue vt givp cdi thién hiéu qua sinh khi dong thoi kha nang sinh
khi co xu huong tang khi tang ty 1é nguyén liéu nap thuc vat.
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1 GIOI THIEU

Viét Nam d thuc hién chién luogc phat trién dai
han cho nganh chidn nuéi, trong d6 chan nudi gia
siic ngay cang dong mot vai tro quan trong trong
san xuat nong nghiép. Theo Chién lugc phat trién
chan nudi cia Viét Nam dén nam 2020, ty trong
chdn nubi trong néng nghiép dat 32% vao nam
2010, ting lén dén 38% va 42% vao nam 2015 va
2020 (B6 Néng nghiép va Phat trién nong thon,
2007). O nudc ta, ty trong chu yéu cta nganh chin
nuoi la chan nudi heo (Nguyen Huu Dang va Vo
Thanh Danh, 2008) Nhung hién nay, voi van dé
dich bénh thuong xuyén xay ra (heo tai xanh, 16
mom, long mong...) va tinh trang gia thit heo
khong 6n dinh dan dén xu huéng nhiéu ho chin
nudi chuyén sang nudi cac loai gia stic khac trong
d6 bo 1a mot lya chon nhiéu tiém ning. Trong hon
10 nim qua, toc d9 ting truong dan bo & Pong
bang song Ciru Long (PBSCL) dat mirc trung binh
khd so véi cd nudc voi muc ting trung binh
11,27% (Téng Xuan Chinh, 2012). Cling véi d6 thi
lwong chit thai chin nudi ciing ngdy cang ting
nhung trong thoi gian vira qua, viéc xir 1y chat thai
ndy van chua thuc sy dugc quan tim. Bién phap xir
Iy chii yéu ciia cac ho chin nuéi tai khu vuc 1a thu
gom tan dung dé lam phan bon hodc khong xir 1y
ma thai truc tiép ra moi truong (Nguyén Hong Tam
va Thach Si Nuénl, 2014).

Viée st dung biogas dé xir 1y chat thai chan
nudi di duoc ap dung khi phd bién & khu vuc
DBSCL, tuy nhién ngudn chit nap chu yéu 1 phan
heo (Nguyen Vo Chau Ngan, 2012). Trong khi d6
cic két qua nghién ciu coa Angelidaki va
Ellegaard (2003), Ukpai va Nnabuchi (2012), Felix
et al. (2010) cho thay phan bo cing la ngudn
nguyén lidu san xuét biogas tiém nang. Tuy nhién,
viéc chi sir dung phan bo dé lam nguyén liéu nap
dem lai hiéu qua khong cao do ham lugng nudc va
chat xo trong phan cao din dén ning suit mé-tan
thap. Theo El Shinnawi ez al. (1989), Somayaji va
Khanna (1994) chit thai thuc vat nhu than cay ngo,
rom ra, than cay bong, lta mi va lyc binh khi tron
v6i phan gia suc ¢ thé 1am ting san luong khi tir
10 - 80%. Trong qué trinh U biogas két hop giita
thuc vat va phan, phan cung cap kha ning dém va
mot loat cac chit dinh dudng, trong khi viéc bd
sung cac nguyén li€u thuc vat véi ham lugng
carbon cao gilip can bing ty 1& carbon véi nito
(C/N) cua nguyén li€u, qua d6 lam giam nguy co
(rc ché amoniac (Hashimoto, 1983). San xuét
biogas tir viéc két hop phan bo vdi cac loai phu
pham néng - cong nghiép khac nhau da dugc thuc
hién boi nhiéu nha nghién ctru (Hashimoto, 1983;

72

S6 chuyén dé: Méi truong va Bién doi khi hdu (2015): 71-79

Fischer et al., 1983; Somayaji va Khanna, 1994;
Sharma, 2002). Angelidaki va Ellegaard (2003),
Meaza (2010) di khang dinh viéc phdi trén phan
bo véi cac loai thyc vat trong u biogas co thé t6i uu
hoa san xuat biogas, gitp gia ting san luong khi
meé-tan.

Véi didu kién & DBSCL, than cdy bap sau thu
hoach va béo tai tuong la 2 loai thyc vat cod tiém
ning dé két hop voi phan bo trong viée i biogas.
Theo Téng cuc Théng ké (2014) voi dién tich
khoang 40,3 ngan ha, bip dat san luong khoang
226,1 ngan tan, nhung hang nim c¢6 khoang 223,6
ngan tn phé thai bép tai khu vuc nay. Mot s6 it
duoc sir dung lam thirc an gia suc véi hi¢u qua st
dung rat thip. Hau hét lwong phé thai con lai tu
phén huy trén rudng hoac dét truc tiép, day khong
chi la mét sy lang phi nguon tai nguyén c6 gia tri
ma con co thé gay ra mot so van dé moéi truong.
Cay bap véi 10p bé mit c6 sap, gy bat lgi cho hoat
dong cua vi sinh vat (VSV), lam suy giam toc do
phan hay, khi phan huy yém khi trong mét thoi
gian dai, d& bj ndi 1én trong hdm u, gy phan 16p
vat liéu trong ham 0, khé c6 thé ap dung bién phap
xtr Iy bang biogas don 1¢ nhung néu 1én men tron
phan gia stic véi than biap co thé cai thién nhiing
nhuoc diém cta qua trinh 1én men 1am nguyén liéu,
giai quyét tinh trang thiéu cic ngudn nguyén liu
va cai thién van dé sir dung than cay bap (Nan et
al., 2007). Bén canh do, béo tai tuwong lai la mot
loai thuc vat thiy sinh kha pho bién & DPBSCL. Cac
két qua nghién ctru cia Trinh Hoai Nam (2012),
Thai Hong Cuc (2013) cho thiy béo tai twong la
nguon nguyén liéu c6 thé sir dung dé thay thé mot
phin hay hoan toan phan heo nhim duy tri hoat
dong on dinh cua tai o biogas tai khu vuc.

Muc tiéu cta nghién ctru 1a danh gia kha nang
san xudt khi biogas tir viéc phdi tron phan bo voi
than cdy bép va béo tai tuong thong qua qua trinh
phan huy yém khi quy mé phong thi nghiém véi
cac ty 18 phéi tron khac nhau.

2 PHUONG PHAP NGHIEN CUU
2.1 Chuin bi nguyén li¢u nap

Phan bo (PB), than cay bép sau thu hoach (TB)
va béo tai tugng (TT), dugc thu gom tir cac ho dan
& Quan Binh Thiy - Thanh phé Can Tho, dem phoi
trong mat khoang 10 ngay cho dén trong lwong
khong doi, am d¢ ctia phan bo khoang 27,9%, than
bap khoang 14,3 % va béo tai twong khoing
19,4%. Sau d6 than bép va béo duge cét nho theo
kich ¢ 1 - 2 cm vi theo Mshandete et al. (2006)
giam kich thuéc nguyén liéu c¢6 thé lam ting dién
tich bé mit vat liéu u dan dén tang sy hoat dong
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cua vi sinh vat, do d6 phan huy sinh hoc ting 1én
ddng thoi nghién ctru ctua Tran Pai Loi va T
Trong Khang (2013); Nghiém Thi Bich Ngoc
(2013) dbi véi cac nguyén liéu nhu rom, luc binh &
cac kich ¢& khac nhau (1 cm; 10 cm; 20 cm; khong
cit) cho thdy ¢ cac kich ¢ nho s& co chiéu hudng
sinh khi tt hon so v&i cac kich ¢& 16n. Tuy nhién,
nghién ctru cia Nguyén Thi Thuy (2013) véi rom
va luc binh & cac kich ¢& 0,05 cm, 0,2 cm, 0,5 cm,
1 cm cho két qua ning suét sinh khi dat cao nhét &
kich thu6c 1 cm va co xu hudng giam dan déi véi
cac kich thude nho hon. Piéu nay cho thiy mic du
giam kich thudc nguyén lidu c6 thé gitp gia ting
ning suat sinh khi nhung ciing c6 mot ngudng gidi
han cho viéc giam kich thudc nay va kich thude
khoang 1 ¢m c6 thé 1a kich thu6c phi hop cho u
yém khi d6i véi cac nguyén li¢u thuc vat.

Nu6c moi biogas: duge liy tir nudc thai cta
ham u phan bo cua hd nudi bo stta & Quan Binh
Thiy - Thanh phé Can Tho.

Thén bép, beéo tai tuong sau khi cét duoc tién
xu ly bang nude thai tir ham u biogas trong didu
kién hiéu khi véi thoi gian 2 ngay va khudy tron
hén hop mdi ngay.

2.2 BH tri thi nghiém

Thi nghiém 1 yém khi theo mé dugc tién hanh
trong cac binh t PVC thé tich 21 L duogc boc kin
bing nylon den trong sudt thoi gian thi nghiém.
Khi bé tri thi nghiém chi nap vao binh 17 L, chtra 4
L mat thoang nham tranh qua trinh sinh khi manh
¢6 thé ddy nudc thai sang tai chira khi. Luong khi
sinh ra tir cac binh U duoc trit vao céc tui nhdm véi
thé tich 15 L duoc ndi v6i binh u thong qua mot
van khoa khi. Cac nghiém thuc trong thi nghiém
dugc bd tri hoan toan ngiu nhién.

Céc binh i dugc lic hang ngady dé nguyén li¢u
dugc tron déu tranh tao vang ndi, ddng thoi ting
kha ning phan hiy cua nguyén li¢u nap. Lugng
nguyén li€u nap cho cac thi nghiém la 1
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kgVS/m3*ngay™! tinh toan cho thoi gian u la 45
ngay, nhung theo doi trong vong 60 ngay. Cac thi
nghiém U theo mé phan bo két hop véi than bap
hodc béo tai tuwong dugc tién hanh véi 3 nghiém
thirc theo ty 16 phdi tron khdi lugng phéan bo : thuc
vat 1a 100 : 0, 75 : 25, 50 : 50; lugng nguyén ligu
nay dugc tinh dya trén khéi luong chat ran bay hoi
(VS). Ngoai ra, con bé tri thém 01 nghiém thic chi
¢6 nudc U biogas dé so sanh, mdi nghiém thuc
duogc bb tri lap lai 3 1an dam bao do tin cay cua
thi nghiém.

Bang 1: Khéi lrong cic nguyén liéu nap theo
trong luwgng chat ran bay hoi (VS)

Khdi hrgng nguyén liéu nap
1 binh 1 (g)

Ty g Phan  Than  Béo tai

bo bip tuwong
T00%PB 0 765 - -
75%PB:25%TB 57375 19125 ]
50%PB:S0%TB 3825  382.5 ]
75%PB25%TT 57375 - 19125
50%PB:S0%TT  382.5 . 3825

2.3 Phuwong phép thu miu va phan tich

Tién hanh thu miu khi 3 ngay/lan. Dé d¢am bao
thoi gian thu khi 6n dinh, khi tién hanh thu mau khi
cac tui khi s€ dugc g& ra khéi binh G dem di xac
dinh lugng khi va thanh phin khi & mot thoi gian
¢b dinh sau do lap tai khi tré lai hé théng. Do thé
tich va thanh phan khi bang dong hd Ritter va may
Biogas 5000.

Hon hop u u dugce thu vao ngay bét dau tién hanh
U va ngay cudi cung (ngay 60) cua me u. Hon hop
u sau khi thu duoc xay nhuyen bang méay va tron
déu true khi phan tich. Hon hop U trudc va sau
khi thi nghiém dugc do dac va phan tich pH,
carbon (C), tong nito Kjeldahl (TKN), tong chat
rin (TS), chat rin bay hoi (VS), do kiém theo cac
phuong phap dugc quy dinh trong APHA, AWWA
va WEF (2005).

Béang 2: Phwong phap va phwong tién phén tich cic chi tiéu trong nghién ciu

Chi tiéu Phwong phap Phwong tién
pH Do truc tiép Do béng may pH WTW Model 340i (Puc)
o Ta say Memmert UI 40 (Dirc)
TS, VS E?O‘L"ng phap xéc dinh trong Lo v6 co hoa Lenton 550°C (Anh)
ong Can dién tir Sartorius CP 324 (Dirc)
TKN Phan huy dam va chung cat May cong pha dam Kjeldahl KB 20S va may chung
Kjeldahl cat Gerhart Vapodest 20 (Purc)
T Phuong phéap chuén do bing , .
bo kiem H>S040,02N May do pH Model 340i
Theé tich khi Do tryc tiép DPodng ho Ritter (Diic)
CH4, CO2, HaS, 0> Do truc tiép May do thanh phan khi Biogas5000 (Anh)
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Tat ca cac thi nghiém va phan tich céc chi tiéu
1y hoa dugc tién hanh tai cac phong thi nghiém
thuoc B6 moén Ky thuit Moi trudong, Khoa Moi
tredong va Tai nguyén Thién nhién, Truong Pai hoc
Céan Tho. S6 lidu dwoc tong hop va xir 1y bing
phan mém Excel 2010 va SPSS 16.0.

3 KET QUA VA THAO LUAN

3.1 Pic diém nguyén liéu ding trong
thi nghiém

Carbon va nitrogen 1a hai nguyén téoquap trong
trong qua trinh tao sinh khoi cua vi khuén yém khi.
Ty 1€ gilta hai nguyén t0 nay cao thi qua trinh xay

Béang 3: Dic tinh héa hoc ciia nguyén liéu nap
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ra cham, ty 1& thip thi qua trinh phan huy ngimg tré
vi tich liy nhiéu amoiac - 12 mot doc td véi vi
khuan ¢ nong do cao (Karki va Dixit, 1984). Trong
3 nguyén lidu nap phan bo ¢6 ty 18 C/N kha thap va
than bép lai ¢o ty 1¢ C/N cao, chi c6 béo tai tugng
nam trong khoang phu hop dé U biogas tir 20/1 -
30/1 (Gerardi, 2003). Trong nghién ctru nay ty 1¢
C/N ctia phan bo cao hon céng bd ctia Nguyén Durc
Lugng va Nguyén Thi Thuy Duong (2003) 1a 18/1
va ty 16 C/N cua than bép lai thdp so voi nghién
ctru cua Niu va Pang (2011) 1a 58/1. Qua qua trinh
phdi tron, ty 16 C/N ciia cac hdn hop da duge diéu
chinh ndm trong khoang phu hop cho qua trinh u
yém khi.

Nguyén li¢u %VS %TS %C %N C/N
Phan bo 76,4 72,04 19,13 0,98 19,63
Béo tai tugng 72,26 80,78 40,14 1,44 27,86
Thén bip 93,93 85,69 52,18 1,23 42,16

Bing 4: Ty 1§ C/N ciia hdn hop sau khi dugc
tién xir ly va phoi trén

Nghiém thirc %C %N C/N
Nudc moi biogas 1,96 0,45 4,39
100%PB:0 21,12 1,19 17,82
75%PB:25%TB 32.36 1.11  29.15
50%PB:50%TB 40,27 1,31 30,64
75%PB:25%TT 27,41 1,15 23,83
50%PB:50%TT 33,64 122 27,56

3.2 Cac thong so kiém sodt qua trinh i yém khi

Trong 02 tudn dau tién do truc tric thiét bi do
nén gia tri nhiét d§ khong duogc ghi nhan. Sau hai

OC‘

tudn, nhiét dd ctia mé tuong ddi cao do cac VSV
phat trién nhanh giup qué trinh sinh hoa dién ra
manh, cung véi thi nghiém dugc bd tri vao thai
gian ¢6 nhiét d6 cao nén nhiét d6 cia mé u & giai
doan nay la kha cao. Tuan tht 4, nhiét 30 cia mé u
giam dang ké va thap nhét trong qua trinh 0 vi
trong khoang thoi gian nay cac phan g sinh hoa
giam do cac chit hitu co ciia mé i giam. Thém vao
d6 trong khoang thoi gian bd tri thi nghiém bi anh
huéng boi 4p thip nhiét doi lam nhiét d6 moi
truong bén ngoai giam. Tuan tiép theo nhiét do
ctia mé u bit dau tang nhe (do nhiét d§ mdi truong
can bang tré lai) va duy tri n dinh dén két thic
thi nghiém.

35 ----100PB:0 —a— 75PB:25TB —u— 50PB:50TB
75PB:25TT —o— 50PB:50TT —— MOoi trudng
\ ,/ ‘\\
\ /v/“
31 \ /
\\/
29
27
25
0 1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55

Ngay thw

Hinh 1: Dién bién nhiét d trong qua trinh i ciia cic nghiém thirc
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Nhin chung, nhiét 40 ¢ giita cac nghiém thirc
khong c6 sy khac biét dang ké, dao dong trong
khoang 26 - 32°C va trung binh 1a 28+1,42°C, nim
trong gidi han nhiét d¢ thich hgp cho VSV ua Am
phat trién 20 - 40°C (Mital, 1996) va gan voi
khoang thich hgp cho VSV sinh mé-tan 30 - 35°C
(Deublein va Steinhauser, 2008). Su bién dong
nhi¢t d6 cia mé 1 1a do anh hudng cia nhiét do
mdi truong va nhiét do cia cic phan tng sinh hoa
clia mé U trong qua trinh phan huy cic hop chat
hiru co. Trong sudt qua trinh thi nghiém, nhiét do
mé u phu thudc va thap hon nhiét d6 méi truong do
chura lugng nudce 16n. Bién dong nhiét do cua cac
nghiém thtc trong qué trinh thi nghiém 1a do mo
hinh @ ¢6 thé tich nhé nén d& bi anh hudng cia
nhiét d6 moi trudng bén ngoai. Pdng thoi do lwong
u nhoé nén lugng nhiét sinh ra tir cac phan ung sinh

OBit diu  @Két thic thi nghiém
7.6 -
72 A
6.8
6,4
6

100PB:0  75PB:25TB 50PB:50TB 75PB:25TT 50PB:50TT

(a)
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hoa trong qua trinh phan huy cac hop chat hiru co
khong 16n 1am cho cac nghiém thirc it c6 sy chénh
léch vé nhiét do.

Hau hét gia tri pH cia cic nghiém thic déu
nim trong khoang thich hop cho cac qua trinh phan
hiy VSV. Gia tri pH ciia mé u dao djng trong
khoang 6,5 - 7,3 va khong anh huwong nhiéu dén
cac hoat dong cta cac VSV. bo kiém dAu vao cua
cac nghiém thirc khoang 1450 - 4480 mg CaCOs/L
nam trong khoang dém thich hop cho nguyén liéu
nap la tir 1500 - 5000 mg/L (Gerardi, 2003). Trudc
thi nghiém pH thap dugc ghi nhan ¢ nhiing nghiém
thirc c6 ty 18 thuc vét cao hon, dong thoi gia tri pH
dau vao co khuynh hudng giam va do kiém co
khuynh huéng ting khi tang lugng nguyén li€u
thue vat. O cac thdi doan sau cta thi nghiém gié tri
pH va d6 kiém déu c6 khuynh hudng ting dan.

5000 - L an Reitm e st
OBat dau  @Ket thiic thi nghiém

4000 -

o

3

3 3000 A

]

@)

o0

E 2000 1
1000 -

100PB:0

75PB:25TB 50PB:50TB 75PB:25TT 50PB:5S0TT

(b)

Hinh 2: Thong s6 pH (a) va d9 kiém (b) ciia cic nghiém thirc

Ghi chii: gid tri trinh bay trung binh + sai s6 chudn, n = 3

So sanh dau vao va ddu ra ctia cac nghiém thic
cho thdy & cac nghiém thirc phéi tron voi than bap
va v6i béo, do kiém thay d6i 16n hon & nghiém
thire ¢6 ty 18 thuc vat thap hon. Nguoc lai, gia tri
pH thay ddi 16n hon & nghiém thirc c6 ty 1é thuc
vat cao hon.

3.3 San lwgng biogas

3.3.1 Thé tich biogas sinh ra

Thé tich biogas ciia cic nghiém thuc duge do
v6i chu ky 3 ngay, tuy nhién do trong thoi gian dau
lwong biogas sinh ra qua it chwa du dé tién hanh do
nén biogas dugc bit ddu do vao ngay thir 5 cua thi
nghiém. Két qua ghi nhan cho théy thé tich biogas
bién thién khong 6n dinh trong subt qua trinh lam
thi nghiém. Dbi voi nghiém thirc chi ¢6 nude m01
biogas hau nhu khong c6 khi phat sinh trong sudt
qua trinh u, chung to6 lugng khi phat sinh tai cac
nghiém thirc 13 tir ngudn nguyén lidu nap.
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Nhin chung, dién bién lugng khi sinh ra hang
ngay & cac nghiém thirc trong doi gidng nhau. Két
quéa ghi nhan thé tich biogas do dwoc hang ngay
clia tat ca cac nghiém thirc ¢ xu hudng ting lién
tuc tir khi bt dau va dat cuc dai trong khoang ngay
thir 11 - 14 cua thi nghiém, sau d6 thé tich khi giam
manh trong khoang ngay thir 14 - 20, trong khoang
ngay thir 20 - 23 thé tich khi lai ting nhe & cac
nghiém thirc, sau ngay thtr 23 thé tich khi giam dan
dén khi két thic thi nghiém. Trong d6, thé tich khi
6 nghiém thuc 50%PB:50%TB luén duy tri cao
hon so v6i cac nghiém thirc con lai. So voi cac
nghiém thirc ciia than bap thi nghiém thirc cia cac
nguyén li€u beéo tai twong céd thoi gian sinh khi
nhanh hon nhung sau giai doan sinh khi cyc dai thi
lwong khi sinh ra ciing giam di rit nhanh. Trong
khi d6, & nghiém thtrc ctia nguyén liéu than bip co
thoi gian sinh khi va dat gia tri cuc dai 1au hon va
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toc d¢ giam it hon so voi cac nghiém thirc phoi
tron béo.

Sau 60 ngay, tong luong khi & cac nghiém thirc
co phéi tron thuc vat déu cao hon so véi nghiém
thirc 100% phan bo, trong d6 dat gia tri cao nhat 1a
cta nghiém thuc 50%PB:50%TB (180+6,4 L). Su
khac biét nay c6 y nghia thong ké (p >0,05) cho
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thdy hiéu qua nang cao kha nang sinh khi cua viéc
két hop nguyén liéu thyc vat véi phan bo trong u
yém khi, két qua nay ciing phu hop véi nhan dinh
cua Angelidaki va Ellegaard (2003), Meaza (2010)
va Dipu et al. (2011) khi sir dung nguyén liéu phdi
tron 1a luc binh.
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Hinh 3: Biéu d thé tich biogas hang ngay ciia cic nghi¢m thirc
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Hinh 4: Biéu d thé tich biogas tich don ciia cac nghiém thirc

Nhom nghiém thirc phdi tron phan bo véi than
bap, tong thé tich khi va ning suét sinh khi ctia cac
nghiém thirc déu gia ting c6 ¥ nghia thng ké
(»>0,05) theo ty 1&¢ 100:0, 75:25, 50:50 tuwong ung
la 69+8,65 L; 102+3,4 L; 180+6,4 L va 196,1+£5,55
L Kg'VS!; 241453 L Kg'VS; 560,2+11,1
L Kg'VS™!. Tuong tw & nhém nghiém thic phéi
tron phan bo voi beéo tai tugng, téng thé tich khi va
ning suit sinh khi cua cac nghiém thirc ciing gia
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tang theo ty 1¢ 100:0, 75:25, 50:50 tuwong tng la
69+8,65 L; 96,45£0,55 L; 1423%9,5 L va
196,1+5,55 L Kg''VS; 226,7+11,6 L Kg'VS
1. 31424121 L Kg''VS'1. Tuy nhién, két qua
phan tich ANOVA cho thiy & tong thé tich khi co
su khac biét & cac ty 1& nhung niang suét sinh khi
giita ty 1€ 100:0 va 75:25 lai khong c6 su khac biét
(p>0,05).
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Hinh 5: Ning suit sinh khi ciia cac nghiém thirc

Ghi chii: gid tri trinh bay trung binh + sai sé chuan, n = 3

Khi so sanh glua 2 nhom nguyén liéu phéi hop,
0 cung ty 1¢ phéi tron, tong thé tich khi va ning
sudt sinh khi cia nhém nghiém thirc than bip cao
hon so v6i béo tai tugng, mac du sy khac biét nay
khong c6 y nghia ¢ ty 1€ 75:25 nhung lai c6 y nghia
thng ké & ty 1& 50:50. Piéu nay co thé do ning
suét sinh khi cta than bdp khoang 0,4 - 1,0 m’kg"
'VS! (Deublein va Steinhauser, 2008) cao hon so
voi béo tai twong 1a khoang 0,5 - 0,7 m’kg'VS!
(Nipaney va Panholzer, 1987) dan dén kha ning cai
thién hiéu qua sinh khi cua nghiém thic phéi tron
than bap cao hon béo tai tugng.

3.3.2 Thanh phan biogas

Thanh phin khi CHy cta cac nghiém thirc
khong c6 sy bién dong 16n. Trong cing mot
khoang thoi gian, thanh phan khi CHy sinh ra & cac
nghiém thirc khong co su khac biét (p>0,05). O 2

%
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tudn dau tién, thanh phan khi CH, kha thap (7,1 -
23,65 %) vi day la qua trinh tao axit acetic, vi
khudn sinh khi mé-tan phat trién cham hon vi
khuan thiy phén va tao axit. Nhung sau 2 tuan vi
khuin mé-tan bit dau phat trién manh, cac san
pham cua giai doan thity phan va axit hoa dugc vi
khuin mé-tan str dung va chuyén ddi thanh CH, vi
thé trong giai doan nay thanh phan khi CH, sinh ra
khé cao. Sau hai tuan, thanh phan khi CH, ctia cac
nghiém thic dao dong trong khoang tr 50,6 -
54,75%. Sau khoang 4 tuan thi thanh phan khi CH,
bat ddu giam dan vi ¢ giai doan ndy lugng chat hiru
co trong mé U giam nén nguon nguyén liu dé VSV
thity phan va axit hoa dé lam nguén thirc an cho vi
khudn sinh mé-tan sir dung ciing giam, lam giam
dan luong vi khuan mé-tan va thanh phan khi CH,
cling giam theo.
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Hinh 6: Thanh phén biogas ciia cac nghiém thirc
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