Tap chi Khoa hoc Truong Pai hoc Can Tho

S6 chuyén dé: Méi truong va Bién doi khi hdu (2017)(1): 93-99

Tap chi Khoa hoc Trudng Dai hoc Can Tho
Phan A: Khoa hoc Tu nhién, Cong nghé va Méi trudéng

website: sj.ctu.edu.vn

DOI:10.22144/ctu.jsi.2017.035

KHA NANG SINH KHi BIOGAS CUA ROM VA LUC BINH
THEO PHUONG PHAP U YEM KHi THEO ME
VOI HAM LUQNG CHAT RAN KHAC NHAU

Tran Sy Nam', Lé Thi Mong Kha', Hb Vit Khanh', Huynh Vian Thao', Nguyén V5 Chau Ngan',
Nguyén Hiru Chiém', Lé Hoang Viét' va Kjeld Ingvorsen®

!Khoa M&éi trieong va Tai nguyén Thién nhién, Truong Pai hoc Can Tho
’Department of Bioscience, Aarhus University, Denmark

Thoéng tin chung:

Ngay nhdn bai: 28/07/2017
Ngay nhdn bai sva: 18/10/2017
Ngay duyét dang: 26/10/2017

Title:

The possibility of producing
biogas from rice straw and
water hyacinth at different
VS’s concentration in batch
anaerobic experiment

Tir khoa:
Khi sinh hgc, luc binh, rom, ty
¢ nap, u yem khi

Keywords:

Batch anaerocbic digestion,
biogas, organic content, rice
straw, water hyacinth

ABSTRACT

This study was conducted in order to choose the weight of rice straw and water hyacinth
for batch biogas production. The experiment involved the use of a single factor completely
randomized design in 120 mL reactors with 5 different rice straw and water hyacinth
weight [10, 15, 20, 25 and 30 gVS. L' are similar to 1.0, 1.5, 2.0, 2.5, 3.0% VS], with 5
replications during 45 days at 35°C in the laboratory condition. The results showed that
rice straw at loading rate ranging from 15 to 20 gVS. L' produced the highest biogas
productivity (66-70.4 mL.gVS') (p <0.05), with other loading rates, the biogas was
produced from 47.7 to 58.0 mL.gVS™. Organic loading rate of water hyacinth at 2 to 2.5
gVs. L produced the highest biogas production (23-23.4 mL.VS-1) (p <0.05), the other
VS rate produced from 18.9 to 20.0 mL.VS". After 20-day incubation, the methane
concentration in straw treatments was higher by 40%, which can be used for burning.
Whereas the methane concentration in water hyacinth treatment was lower than 20%.
The treatment with 25 gVS L treatment afier 25 days and 30 gVS. L afier 45 days of
water hyacinth had produced higher than 50% of the methane concentration. The
accumulation of VFAs in fermented batch resulted in the pH drop, which caused the low
of biogas production. The study showed that the treatment of 2% VS rice straw and the
treatment of 2.5% VS water hyacinth were suitable for biogas production.

TOM TAT

Nghién cuu duoc thuc hién nhdam chon ham luong rom va luc binh phu hop dé san xudt
khi sinh hoc theo phirong phdp 1 yém khi theo mé. Thi nghiém diroc bé tri theo kiéu hodn
todn ngdu nhién mt nhdn t6 trong binh i 120 mL, v6i 5 ham heong rom va 5 ham heong
luc binh khac nhau g(;m [10, 15, 20, 25 va 30 gVS. L' — tuwong vmg véi 1,0; 1,5, 2,0; 2,5
va 3,0%VS], voi 5 lan Igp lai trong 45 ngdy & 35°C trong diéu kién phong thi nghiém. Két
qud nghién ciru cho thdy véi rom & ham leong tir 15 - 20 gVS. L' cho ning sudt sinh khi
cao nhat (66 — 70,4 mL.gVSugy™) (p<0,05), voi cdc ham heong khdc ning sudt khi dao
dong tir 47,7 — 58,0 mL.gVSuay”. V6i Luc binh véi ham lwong VS tir 2 — 2,5 % cho ning
sudt sinh khi cao nhdt (23 — 23,4 mL.gVSgy™) (p<0,05), céc ham heong chdt ran khéc cho
néng sudt dao dgng tir 18,9 — 20,0 mL.gVSugy™. Sau 20 ngay v, nong dé khi mé-tan ¢ cdc
nghiém thitc rom cao hon 40%, & mikc nong dé nay c6 thé sir dung cho dun ndu trong gia
dinh, trong khi cdc nghiém thirc luc binh cé nong dé khi mé-tan & mire thap hon 20%.
Nghiém thirc luc binh 25 gVS. L L sau 25 ngay va nghiém thirc 30 gVS. L sau 45 ngay cé
nong do mé-tan cao hon 50%. Su tich lity cac VFAs lam pH trong mé i giam dén dén sin
lwong khi trong mé 1i sinh ra thap. Nghién ciru cho thay nghiém thirc rom 2%VS va
nghiém thiec luc binh 2,5% VS thich hop lya chon dé san xudt khi sinh hoc.

Trich dan: Tran S§ Nam, Lé Thi Mong Kha, Ho Vii Khanh, Huynh Vin Thao, Nguyén V5 Chau Ngan, Nguyén
Hiru Chiém, Lé Hoang Viét va Kjeld Ingvorsen, 2017. Kha ning sinh khi biogas ctia rom va luc
binh theo phwong phap 1 yém khi theo mé v6i ham lugng chat rin khac nhau. Tap chi Khoa hoc
Truong Pai hoc Can Tho. S6 chuyén dé: Mbi truong va Bién doi khi hau (1): 93-99.
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1 GIOI THIEU

Thay thé ngudn ning luong hoa thach bing cac
ngudn ning lugng tai tao dong mot vai trd quan
trong trong su phat trién cua thé gidi, trong d6 ning
luong tir cac sinh khéi thyue vat ngdy cang duge quan
tam nghién ciru (Demirbas, 2001; Francesco and
Buratti, 2009), dac biét 1a ¢ cac nudc nhiét déi nhu
Viét Nam. Lugng rom ra phat sinh & Ddng bang
song Ctru Long (PBSCL) hiang nim la rat 1on
khoang 26,23 triéu tin/nam. Hau hét lugng rom phat
sinh duoc ngudi dan dét bo ngay trén dong rudng
(Tran S§ Nam va ctv., 2014), viéc dot bo s& phong
thich nhiéu khi thai c6 hai cho méi trudng. Trong
hau hét cac nu6ce, luc binh (Eichhornia crassipes)
duge xem 13 mot mdi de doa 16n ddi voi néng
nghiép, gdy anh huong dén hé sinh thai thuy sinh va
lam tic nghén giao thong duong thuy do toc do tang
truong va phat trién nhanh chong (Haley ef al.,
1996; Mathur and Singh, 2004). Sinh khdi hang nim
clia lyc binh 1a khoang 90-140 tin chat kho/ha tiy
thudc vao yéu t dia 1y va khi hau (Nigam, 2002;
Carina and Petersen, 2007). Hién nay, luc binh hién
dién trén khip cac con song va kénh rach ¢ ving
BBSCL. Cac nghién ctru gan day cho thiy rom va
lyc binh 12 mdt trong nhing nguén nguyén liéu san
¢6 6 DPBSCL va c6 kha ning san xuét khi sinh hoc
t6t (Singhal and Rai, 2003; Nguyén V5 Chau Ngan
va ctv., 2012).

Nghién ciru cta Tran S§ Nam va ctv. (2014) va
mot s6 nghién ctru ¢ lién quan khac chi dénh gia
kha ning sinh khi ctia luc binh hodc rom khi phdi
tron voi phan heo ¢ nhiing ti 1€ khac nhau va kha
nang sinh khi cua luc binh hoac rom & cac kich c&
khéac nhau ma chua danh gia kha nang sir dung sinh
khdi luc binh hodc rom san xuat khi sinh hoc &
nhitng ham luong khac nhau. Trong khi d6, néu ham
luong nguyén li¢u qua cao s€ lam pH ctia moi truong
Xuong thip gay e che hoat dong cua vi khuén mé-
tan, dong thoi 1am tic nghén tai 0. Néu nap qua it thi
din dén kha ning sinh khi thap (Lé Hoang Viét va
Nguyén Hitu Chiém, 2013). Do vdy, tim ra ham
lwong rom va lyc binh thich hop 14 rat can thiét dé
bb sung cho tui i dan dén kha niang sinh khi cao.
Xuét phat tir nhitng vin dé trén nghién ctru “Kha
nang sinh khi biogas cia rom va lyc binh theo
phuong phap u yém khi theo mé v6i ham luong chat
ran khac nhau” dwoc thyc hién nhim chon ham
lwong rom va luc binh phi hop dé san xuét khi sinh
hoc theo phwong phap i yém khi theo mé.

2 PHUONG PHAP NGHIEN CUU
2.1 Chuén bi vt liéu

Rom (RO) va lyc binh (WH) sau khi thu hoach
duogc phoi kho dudi anh nang mat troi cho dén khi
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am do nho hon 10%; nghién nhé rom va lyc binh
nhim gia tang dién tich bé mat tiép xtc cho vi sinh
vt, tao didu kién cho qua trinh phan huy nhanh hon.
Sau khi nghién nho, rom va luc binh dugc phan tich
cac thong sb %VS, %C, %N va ty s C/N.

Bang 1: Pac diém rom va luc binh

Nguyén liéu nap
Rom (RO) Luc binh (WH)

Pic diém

VS (%) 88 82
%C 48,9 45,6
%N 1,34 2,20
CN 36,5 20,7

2.2 B6 tri thi nghiém

Thi nghiém & yém khi theo mé dugc thiét ké trong
chai thuy tinh c6 tong thé tich 120 mL véi nap dém
cao su va nap nhom dé dam bao binh hoan toan kin
khi. Trong d6, thé tich u nguyén liéu 1a 90 mL (90
mL nudc + vat chat), phan thé tich con lai duoc sir
dung dé chua khi biogas sinh ra (Hinh 1). Thi
nghiém ¢ yém khi lién tuc hodc ban lién tuc thudong
dugc ung dung trong cac trang trai chan nudi do
lugng phan dugc thu gom lién tuc hodc hing ngay
dé nap vao cac bé u yém khi. Trong trudng hop
nguyén liéu nap khong lién tuc ma dugc thu gom
theo dot thi phuong phap 0 theo mé thuong duoc ap
dung. Trong diéu kién thyc té, rom va luc binh
thuong duogc thu gom theo tung dot hodc khi thu
hoach lua ddng loat. Ngoai ra, hau hét cic nghién
clru san xuét khi sinh hoc tir rom va luc binh déu tmg
dung U yém khi theo mé (Cundr and Haladova,
2014; Tran Sy Nam, 2017). Do d6, phwong phap 1
yém khi theo mé duoc lya chon trong nghién ctru
nay dé co co s ap dung trong diéu kién thyc té.

Hinh 1: M hinh b tri thi nghiém ty 1¢ nap rom
va luc binh

Thi nghiém duogc bd tri theo phuong phap hoan
toan ngau nhién mot nhan t6 voi 5 ham lugng rom
va 5 ham lugng lyc binh khac nhau gdm [10, 15, 20,
25va 30 gVS. L' — twong tmg v6i 1,0; 1,5; 2,0; 2,5
va 3,0%VS], mdi nghiém thirc 5 lan lap lai. Theo doi
lién tuc trong 45 ngay duoc kiém soat nhiét do &
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muc 35°C. Thi nghiém duogc b6 tri va thu mau theo
2 phan: phan thu mau khi va phan thu cac chi tiéu
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mdi truong (pH, VFAs) nham tranh anh huong dén
kha nang sinh khi cua thi nghiém.

Béang 2: Ham lugng rom va luc binh trong thi nghiém

Khoi lwong chit khé (g)

Khdi hrgng tinh theo VS (g)

Ty ¢ nap Rom (RO) _ Luc binh (WH) Rom (RO) Luc binh (WH)
1,0%VS 1,02 1,10 0,90 0,90
1,5%VS 1,53 1,65 1,35 1,35
2,0%VS 2,05 2,20 1,80 1,80
2,5%VS 2,56 2,74 2,25 2,25
3,0%VS 3,07 3,29 2,70 2,70

2.3 Phwong phap phan tich

pH trong hdn hop 1 duge do theo chu ky 5 ngay
bang may do pH HM-3IP DKK-TOA (Nhat). Mau
TVFAs duoc thu theo chu ky 5 ngay, mau dugc ly
trich bang may li tim & toc d6 15.000 vong/phut, cot
chay miu HPX-87H (M§ — Thermo) dau do UV va
RI, nhiét d 16 cot 50°C, toc dd dong 0,6 mL/phut
v6i thoi gian lwu mau 1 30 phut. Tong thé tich khi
duogc xac dinh bang dong hd do ap suét voi chu ky 5
ngay 1 1an. Thanh phan khi mé-tan va CO, dugc xéc
dinh bang may GC-2014 (Nhat — Shimadzu) véi dau
do TCD va cét 60/80 Carboxen-1000 (LxO.DX1.D:
4.57m x 3.1mm x 2.1mm) theo chu ky 5 ngay/lan.

2.4 Tinh toan va xir Iy s6 liéu

Ning suét sinh khi tinh trén nguyén liéu nap
duoc tinh toan theo cong thirc sau:
Tdng thé tich khi trong 45 ngay
VSnap

NSSK =

Trong d6:
NSSK: Nang sut sinh khi (mL/gVShap);

Vsnap Vsdau vao —
hoi nap vao (g)

VSaiura: lrong chét rin bay

Thé tich khi sinh ra duoc tinh theo cong thirc sau:
plV1l p2V2

T1 T2

Trong do: Pi: Ap suét khi quyén (mmHg); Vi
Thé tich ban dau (mL); T;: Nhiét d6 ctia khi quyén
6.5 7

(A) o
6.0 e &fj:i\_b,j
T55
E 1,0 %VS RO
-g 50 A o 1,5%VS RO
———v——  20%VSRO
s —n—A—- 25%VSRO
— = —  30%VSRO
4.0 T T ,
0 10 40 50

20 30
Thoi gian (ngay)

(37°C+273) (K); P Ap sudt do trong binh 1
(mmHg); V»: thé tich khi sinh ra sau khi 1 (mL); T»:
Nhiét d6 trong binh u (35°C+273) (K)

Céc s liéu sau khi do dac va phén tich dugc tong
hop va xtr ly bang phan mém Microsoft Excel 2013,
cac biéu d6 duoc vé bang phin mém Sigmaplot
12.5, kiém tra tinh ddng nhat ctia phuong sai trude
khi thyc hién théng ké, so sanh tong thé tich khi tich
ddn va nang suét sinh khi giita cic nghiém thirc
dugc thyc hién theo phuong phéap phan tich phwong
sai voi thi nghiém mot nhan t6 (ANOVA) v6i phép
thir Duncan & d9 tin cdy 95% bang phan mém IBM
SPSS 20.

3 KET QUA VA THAO LUAN
3.1 Dién bién pH va VFAs trong mé i

Két qua cho thdy gi tri pH cua cac nghiém thirc
rom giam thap trong 10 ngay dau sau d6 co xu
huéng ting dan va dao dong 6n dinh trong khoang
5,8 - 6,2. Gia tri pH cua cac nghiém thuc luc binh
nho hon 5,5 va cd xu hudng giam trong sudt qua
trinh thi nghiém 14 do trong luc binh chira cic chét
hitu co khé phan huy nhu Hemicellulose, cellulozo,
lignin dan dén qua trinh thuy phan sinh ra cac axit
kéo dai. Gia tri pH thdp hon 5.5 gdy bét lgi cho qua
trinh phan hily 1am qua trinh sinh khi bi kiém ham
va san luong khi mé-tan s€ giam 75% (Jain and
Mattiasson, 1998; Siegert and Banks, 2005; Ward et
al., 2008). Trong nghién ctru nay pH thép co thé gy
bét loi cho vi sinh vat sinh khi mé-tan.

6.5 —e—— 1,0%VSWH
(B) o 1.5%VS WH
6.0 - ———v——  20%VSWH
: — =0 — 2,5%VS WH
= — & — 3,0%VS WH
a.5.5 1
£50 g=¥ AT S a—
530 1% - \V--w\\ o
—— . \\A
A
~
4.5 -
4.0 T . :
0 10 40 50

20 . 30
Thoi gian (ngay)

Hinh 2: Dién bién gia tri pH ciia cac nghi¢m thirc nap rom (A) va luc binh (B)
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Két qua nghién ctru ham luong tong VFAs cia
cac nghiém thirc rom cho thiy khi pH trong hdn hop
u giam thi VFAs tich lily tang 1én trong khoang thoi
gian 10 ngay dau sau d6 c6 xu hudng giam cho dén
ngdy 45 (Hinh 3). Sy chuyén ddi cac VFAs thanh
khi sinh hoc 1a nguyén nhan lam giam VFAs trong
mé 1, két qua nay cho thiy qua trinh phan hay cac
chat hiru co din ra manh mé sau 10 ngay. Riéng dbi
vdi cac nghiém thirc nap nguyén li¢u luc binh VFAs
¢6 xu huéng tang trong sudt qua trinh thi nghiém (45
ngay), nguyén nhan co thé 1a do qua trinh thity phan

80 1
(A)

1,0%VS RO
1,5%VS RO
2,0%VS RO
2,5%VS RO
3,0%VS RO

D

o
L

[e]

N
o

N
o
L

Tdng axit béo bay hai (uM/L)
o
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20 30 40
Thai gian (ngay)

50

dién ra manh lam pH giam thip gdy tc ché vi sinh
vat sinh khi mé-tan. Két qua nghién ctru cho thiy
noéng d6 VFAs c6 cac thanh phan chinh 13 axit
acetic, axit propionic va axit butyric. Trong do, axit
acetic va axit propionic chiém phan 16n trong VFAs.
Trong giai doan dau cua qua trinh sinh khi, cac chat
hitu co dugc thuy phan tao nén céc axit béo mach
dai va vi sinh vat s& phan cit cac mach cacbon da
phén tr thanh mach cacbon don gian hon va san
pham tao ra 1a cac VFAs véi thanh phan chii yéu 1a
cac axit acetic, axit propionic (Ye et al., 2013).

80 1

= (B)
S - SN\ r
2 60 A / N\ N/
g r‘\ / il
—D
§ 40 / —/A( S \/ /3 N - :
) // TN _
«B \ _-Y -
5 // o o © \\ /, - o 4
s (o]
5, 201 - e
=
(ﬁ —8— [,0%VS WH -- O 1.5VSWH —%— 2,0%VSWH
o —_——t— 25%VSWH — —=% — 3,0%VS WH
0 10 20 30 40 50

Thoi gian (ngay)

Hinh 3: Dién bién ciia VFAs ciia Rom (A) va Luc binh (B)

3.1.1 Dién bié'n‘ leong khi sinh hoc va tong
lwong biogas tich don

Két qua do dac thé tich khi sinh hoc sinh ra theo
chu ky 5 ngay cua cac nghiém thirc rom tap trung &
giai doan tur ngay 10 dén ngay 25 chiém hon 53%
tong lugng khi sinh ra trong ca qua trinh . Luong
khi sinh ra cuc dai vao ngay 20 ctia cac nghiém thirc
rom 1%VS; 1,5%VS; 2,0%VS; 2,5%VS va 3,0%VS
lan luot 14 9,76 mL; 18,0 mL; 32,1 mL; 31,4 mL va

40 1
—8— 1 ,0%VS WH
_ (A) —O— 1,5%VS WH
é 30 1 —¥— 2,0%VS WH
= —A— 2,5%VS WH
z —=— 30%VS WH
20
2
©20
=
)
=
£
310 1
A
0

20 30
Thdi gian (ngay)

25

Luogng khi biogas (mL)

20,9 mL. Hinh 4A cho thdy & cic nghiém thtc cia
nguyén liéu rom c6 2 dinh sinh khi vao ngay 20 va
35 ¢6 thé 1a do rom c6 thanh phan hitu co kho phan
huy nhu lignin-xenlulozo (Ponnamperuma, 1984),
ddng thoi day 1a nguyén liu thue vat dé xdy ra hién
tuong ndi nén vao ngay 35 méi dugce phan huy. DPbi
v6i nguyén lidu lyc binh, lugng khi sinh ra thap va
c6 xu hudng giam, nguyén nhan la do pH trong thi
nghiém nay nho hon 5,5 gay e ché vi sinh vat sinh
khi mé-tan.

40 1
(B)
30 1
—®— 10%VSWH  —O— I5%VSWH —¥— 20%VSWH
—A— 25%VSWH  —B— 30%VSWH
20 1
10 1

Thoi gian (ngay)

Hinh 4: Dién bién lwong Kkhi sinh ra theo chu ky 5 ngay ctia rom (A) va luc binh (B)

Két qua cua thi nghiém cho thiy tdng thé tich khi
sinh ra cua cac nghiém thirc rom va lyc binh trong
45 ngay dao dong lan luot tir 46,6 dén 131,0 mL va
17,7 mL dén 52,5 mL (Hinh 5). Trong d6, nghiém
thirc 2,5%VS cho téng lugng khi tich don cao nhét
v&i nguyén liéu nap rom (131 mL) va luc binh (52,5
mL). Tong lugng khi tich don cta nghiém thirc

96

1,0%VS cho lwong khi thdp nhit véi 2 nguyén liéu
nap. Két qua théng ké tai thoi diém két thic thi
nghiém (45 ngay) cho thiy tong lwong khi tich don
cua cac nghiém thirc rom véi ham lugng 3,0%VS,
2,5%VS va 2,0%VS khong c6 khac biét (p>0,05)
nhung khac biét c6 y nghia so vdi ham lugng
1,5%VS va 1,0%VS (p<0,05). Bdi v6i nguyén liéu
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luc binh, két qua thong ké cho thay, ham luong 2,5% khi mé-tan (L& Hoang Viét va Nguyén Vo Chau
VS va 3,0%VS c6 téng lugng khi tich dén khong co Ngéan, 2015). Véi cac ham luwong 1,0%VS va
su khac biét (p>0,05), tuy nhién khac biét so voi 1,5%VS, lugng chat hitu co qué it, khong da ngudn
nghiém thac 2,0%VS; 1,5%VS va 1,0%VS cacbon cho vi sinh vat sinh khi mé-tan. Két qua
(p<0,05). Bi v6i ham luong 3,0%VS, lugng chét nghién ctru cho thdy ham lugng rom 2,5% VS va

hitu co cao s€ lam tich tu cac axit béo do cac vi 2,0%VS, ham luong luc binh 2,5%VS co6 thé lya
khuan ¢ giai doan sinh khi mé-tan khong st dung chon dé san xuat khi sinh hoc.
kip lam giam pH géy bat lgi cho cac vi khuan sinh

160 160 1

M1 (A) —e— 10avsro a "o ()

120 4 —O0— 1,5%VSRO a 120 4

100 —¥— 2,0%VSRO 100 —— 1,0%VSWH —O— 15%VSWH —¥— 20%VSWH

—£— 25%VSRO
—&— 3,0%VSRO

80 —— 25%VSWH —#— 3,0%VS WH

60
40
20 1
0

80
60 -

40
20
0

T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 5 10 15 20 25 30 35 40 45
Thai gian (ngay) Thai gian (ngay)

Tdng lugng biogas tich don (mL)
Qo oy

Tdng lugng biogas tich don (mL)

Hinh 5: Téng thé tich biogas tich don trong 45 ngay ciia nguyén liéu nap rom (A) va luc binh (B)
Ghi chii: cdc duong cé it nhdt mét chit cdi giong nhau thi khdc biét khong cé ¥ nghia (Duncan test, p>0,05)

3.2 Niing suit sinh khi biogas 1,0%VS. Nghién ctru cho thay nghiém thirc 2,0%VS

, , , c6 nang suat sinh khi khac biét so vdi cac nghiém

Két qua cho thdy nang suat sinh khi cua cac thirc 3,0%VS, 2,5%VS va 1,0%VS dbi voi nguyén
nghiém thirc rom va lyc binh dao ddng lan lugt tir liéu nap rom (p<0,05). Trong khi do, v&i nguyén
47,3 mL/gVSnyp — 704 mL/gVSn, va 18,9 liéu nap luc binh, ham lugng 2,5%VS va 2,0%VS
mL/gVSng — 23,4 mL/gVSpy. Trong do, nang suat ¢6 nang suit sinh khi khong co6 su khac biét
sinh khi cao nhat ¢ nghiém thirc rom 2,0%VS (70,4 (p>0,05), tuy nhién khéc biét so v6i cdc nghiém thire
mL/gVSuyp) va nghiém thirc lyc binh 2,5%VS (23,4 3,0%VS, 1,5%VS va 1,0%VS (p<0,05). Diéu nay

mL/gVS nyp), nghiém thire ¢6 néng suét sinh khi thap chung 6 ty 18 nap anh hudng truc tiép dén nang suét
nhat la nghiém thuc rom 3% VS va luc binh sinh khi.
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Nghiém thic
Hinh 6: Nang suat sinh khi biogas ciia cac nghiém thirc nap rom (A) va luc binh (B)
Ghi chii: Cét ghi chii cdc chit cdi khdc nhau thé hién si khdc biét ¢é ¢é Y nghia (Duncan test, p<0,05)
Trong diéu kién thuc t€, ham luong rom va luc 0,64 — 1,6 kg VS.m>.ngay!. Nghién ctru ctia Tran

binh qua cao sé& gay tich tu cac a-xit hitu co lam giam S§ Nam va ctv. (2015) véi luong nap 1kg/VS/ngay
pH, gay trc ché vi sinh vét sinh khi mé-tan, dong thoi thi ti & nap 100% rom chi c6 thé van hanh dén ngay
dé 1am lam tac nghén tai o do ham luong chat xo 23 14 khong thé nap nguyén liéu tiép tuc. Twong tur,
kho phan huy cao. Trong khi do, néu nap qué it s& tai u nap 100% lyc binh ciing van hanh dén ngay 27.
dan dén kha nang sinh khi thap (Lé Hoang Viét va Nhu véy, nghién ciru cua Tran Sy Nam va ctv.
Nguyén Hiru Chiém, 2013) khong du cho nhu cu (2015) da cho thay khuyét diém khi sir dung rom va
st dung. Theo nghién ctru ciia Appels et al. (2008), luc binh trong i yém khi béan lién tyc - img dung trén
d6i v6i nguyén liéu nap 1a chit thai rin hodc nhiing tai u polyethylene 1a tai d& bi day. De tng dung vao
vat li€u kho phan hay thong thuong, luong nap tir diéu kién thyc té, phuong phap u yém khi theo mé
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1a mot phuong phap cé tinh kha thi cao trong san
xuét khi sinh hoc déi véi nguyén liéu nap rom va luc
binh. Két qua nghién ctru da cho thiy ham luong
rom (2%VS) va luc binh (2,5% VS) thich hop dé
tng dung trong diéu kién thuc theo phwong phap u
yém khi theo mé.

3.3 Nong d khi mé-tan

Két qua nghién ciru cho thdy cac nghiém thirc
rom 1,0%VS; 1,5%VS; 2,0%VS; 2,5%VS va
3,0%VS c6 nong d6 khi CH, trung binh trong 45
ngay lan luot 13 32,7%; 42,9%; 43,5%; 44,7% va
44,6%. Nong d6 khi CH, thap trong 20 ngay dau,
sau d6 nong d6 khi CH, tang dan va ludn cao hon
40%. D6i véi nghiém thirc luc binh ndng d6 khi CH,

i
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trung binh trong 45 ngay cua céc nghiém thuc
1,0%VS; 1,5%VS; 2,0%VS; 2,5%VS va 3,0%VS
lan luot 12 16,7%; 12,1%:; 10,8%; 26,3% va 9,1%.
Hinh 7B cho thdy ndng d6 CH, trong 25 ngay sinh
ra rat thap, cha yéu 1a CO,. Sau d6 nong d6 CH, ting
tro lai, tuy nhién khong dang ké. Thanh phan khi
mé-tan phy thude rat 16n Iuong VFAs, c6 khoang
70% khi mé-tan dugc chuyén hoa tir TVFAs phan
con lai (30%) phu thudc su chuyén héa cia Hy va
CO; (McCarty, 1964). Nguyén nhan nong do khi
mé-tan dbi véi nghiém thirc nap luc binh thip trong
sudt qua trinh thi nghiém do VFAs cao khong duoc
vi sinh vét sinh khi mé-tan chuyén hoa, két qua
lugng khi CO; sinh ra cao (Hinh 7).
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Hinh 7: Nong d¢ khi mé-tan ciia cac nghiém thirc nap rom (A) va luc binh (B)

4 KET LUAN VA PE XUAT
4.1 Kétluan

Tbng lwong khi tich don cao nhit & nghiém thirc
rom 2,5% VS khong khac biét so véi ham lugng
3,0%VS va 2,0%VS nhung cao hon so véi nghiém
thirc 1,0%VS va 1,5%VS. Tong lugng khi tich don
cao nhat & ham lwong luc binh 2,5%VS khong khac
biét so vdi 3%VS nhung khac biét so véi ham lugng
1,0%VS; 1,5%VS va 2,0%VS.

Ning suét sinh khi ctia nguyén liéu nap rom cao
nhat & ham luong 2,0%VS cao hon so véi nghiém
thirc 1,0%VS; 2,5%VS va 3,0%VS. Trong khi do,
nang sut sinh khi cta cac nghiém thirc nap luc binh
cao nhét & ham luong 2,5%VS khong khac biét so
véinghiém thie 2,0%VS va khac biét so véi nghiém
thirc 1,0%VS, 1,5%VS va 3,0%VS.

Nong d6 khi CH, cua cac nghiém thirc nap rom
thap trong 20 ngay dau, sau d6 nong do khi CH, ting
dan va luén cao hon 40%. Nong do CHs ¢ cac
nghiém thirc nap bang luc binh thdp hon so v&i nap
bang rom.

Ham lugng rom ¢ mic 2%VS va 2,5%VS doi
vOi luc binh thic,h hop dé san xuat khi ‘sinh hoc thep
phuong phéap t yém khi theo mé trong diéu kién thuc te.
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4.2 D& xuit

Can nghién ctru kiém soat pH trong cac mé uco
ham lugng hitu co cao nhdm tao moi truong tdi wu
cho vi sinh vt sinh khi mé-tan.

C6 thé ung dung phuong phap u yém khi theo
mé dé san xuat khi sinh hoc véi ham lugng rom
2%VS va ham lugng luc binh 2,5%VS trong diéu
kién thuc té.

LOI CAM TA

i Chiing t6i xin chan thanh cam on sy hd trg ctia
to chtc DANIDA da tai trg cho nghién ciru nay
thong qua Dy an SuBProM (11-016AU).
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