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TOM TAT

Muc tiéu ciia thi nghiém nay 14 nghién ctru anh hudng ciia viée bd sung mot sé chat hitu co: dich da co,
ao bun tuoi, ao bun khd, dich da cé + ao bun, nudc thai biogas vao bé biogas theo cac ty 1é khac nhau. Thi
nghiém dugc b tri theo thé thirc khdi ngiu nhién trén mo hinh 1én men ky khi mo phong & quy mé phong thi
nghiém. Nghién ciru thir nghiém sir dung binh i thity tinh c6 thé tich 1000ml/binh, cac chi tiéu nghién ciru duge
theo ddi trong 60 ngay ¢ diéu kién 30°C. Ty 1& bd sung cac chat hitu co 1a 5,7, 11, 14% (60 ngay). Két qua cho
thay, sy tich lity khi sinh hoc va khi mé tan ty 1¢ thuan véi ty 1¢ chat bd sung 1a nudc biogas va bun ao tii tuoi; ty
1¢ b6 sung 14% c6 két qua khi sinh ra cao hon ty 1& 11; 7 va 5% (P<0,05). Tuy nhién, khi b6 sung hdn hogp bin
ao tuoi va dich da cé véi ty 1€ bod sung 7% va dich da cé dang don véi ty 1€ 5% cho Kkét qua sinh khi 1a tt nhat.
Trong s cac chat bo sung dugce nghién ctru, nudc thai biogas cho két qua tdt nhat, tiép dén 1a bun ao tuoi, hdn
hop bun ao tuoi va dich da co, cudi cung la dich da cé.

Tiwr khéa: dich da co, ao bun twoi, ao bun kho, dich da co + ao bun, nudc biogas, chdt bé sung, bé bioga.
ABTRACT
Comparison of biogas yield of decomposing organic matter supplementation in invitro condition

The objective of this experiment was to study the effects of supplementation of some additives: ruminal
fluid, fresh mud pond, dry mud pond, ruminal fluid + mud ponds, biogas slurry into biogas tanks in different
ratios. The experiment was arranged as randomized complete block design on laboratory-scale model of
anaerobic fermentation simulated with an addition rate by 5,7, 11,14% (60 days). The experimental study using
bottle glass had volume of 1000mL/bottle, the indicators of the study were monitored 60 days per season (60
days) in 30° C conditions. The results show that the accumulation of biogas and methane is proportional to the
addition rate of biogas water and fresh pond sludge, the addition rate of 14% is higher than the rate of 11; 7 and
5% (P<0.05). However, a mixture of fresh pond mud and supplemented rumen fluid with the addition rate of 7%
and the supplemented rumen fluid at the rate of 5% had the best results. Among the additional additives studied,
biogas slurry had the best results, followed by fresh pond mud, a mixture of fresh pond mud and rumen fluid, and
finally rumen fluid.

Key words.ruminal fluid, fresh mud pond, dry mud pond, ruminal fluid + mud ponds, biogas slurry, additional,
biogas tanks

PAT VAN PE

Viéc phat trién tao ngudn ning luong sach, ré tién tir nguyén liéu chét thai chin nudi
sir dung hdm 1én men yém khi dd va dang duoc nghién ciru rong khip, nhitng wu diém cia hé
théng nay khong chi gop phan sir dung mot cach hiéu qua khi mé tan (CHy4) phuc vu nhu
ngudn chat dbt sach thay thé cho viéc viéc mua dau dét hodc dung cui dé dun nau (Lansing va
cs., 2008), hodc dé san xuit dién (Lansing va cs., in press) trong sinh hoat cta con nguoi,
dong thoi giam tic dong dén bau khi quyén cia tra1 dat, giam 6 nhlem ngudn nudc ngam va
nuéc bé mat, ting cac chit dinh dudng trong phin bon cho cdy trong (Archer va Kirsop,
1990).

Ciing glong nhu moi qua trinh sinh héa khac, sy 1én men yém khi tao khi mé tan chiu
anh hudng boi rat nhidu yéu té nhu pH, nhiét do, thoi gian luu, ty 1& C/N,.. nhleu khi lam
cham lai qua trinh sinh khi cta cac vi sinh vat. Su thiéu 6n dinh cua cac yeu td do trong qua
trinh phan hiyy ky khi s& 1am giam kha nang thu hoi khi sinh hoc (Van der Berg va Kennedy,
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1983) va lam cho chi phi xtr 1y chat thai hitu co ting 1én dong thoi han ché sy phat trién cua
cong ngh¢ biogas (Yadvika va cs., 2003).Vi thé viéc nghién ctru 1am ning cao ning suit sinh
khi, giam thoi gian xir Iy chét hitu co trong bé biogas 1a mot viéc 1am can thiét. Cho dén nay
cac két qua nghién ctru trén thé gidi da cong bd cho thady mot sd bién phap gép nang cao kha
ning sinh khi biogas nhu can bang nhu cdu dinh dudng cho cac vi sinh vét (Lettinga va cs.,
1980; Wilkie va Colleran, 1986), str dung cac chit bd sung co nguén géc sinh hoc, hoa hoc va
ngudn co chat (Sanders and Bloodgood, 1965; Nyns, 1986) da dugc (mg dung rong rii. Trong
d6 viéc bd sung thém cac chét phu gia la cac vi sinh vat sinh khi mé tan ty nhién c6 thé lam
tang hiéu qua sinh khi tir 2-3 lan so véi ddi chimg (Budiyono va cs., 2009).Nghién ctru lam
tang san luong khi biogas nhu thém enzyme phan huy celluloz vao cung co chat (Matthews va
cs, 2006;Nishiyama va cs, 2002). Tuy nhi€n, enzyme trudc khi duge b6 sung phai bao quan
va kiém soat chit ché va kha ton kém (Zhang va Lynd, 2004), nhung viéc st dung cac vi sinh
vat c6 kha ning tmg dung cao hon (Bagi va cs, 2007), hé vi sinh vat tir hitu co (bun, bun ling
bé biogas) duoc st dung bd sung cho cic bé biogas kém hoat dong (Klocke va cs, 2007;
Friedmann va cs, 2004).

i Hién nay tai Viét nam hé théng biogas vao viéc xu 1y chét’ thai chan nudi dugc phat
trién rong khap trén ca nudc, tir quy mé nho (5 — 6 con lon) cho dén quy mé 16n hang nghin
dau lon. Tuy nhién nhing hifu bi€t, cting nhu viéc ap dung cong ngh¢ khi sinh hoc cua ngudi
dan con nhi€u han ché, san luong khi sinh ra va chat lugng khi biogas con thap (Cu. T.T. Thu
va cs, 2012). Chinh vi vay muc tiéu cua nghién ctru nay la nham xac dinh kha nang sinh khi
biogas va khi mé tan (CHy) khi u yém khi phan lon c6 bd sung mot s6 chét hitu co véi ndng
d6 khac nhau dé dua ra nhiing s6 liéu tin ciy cho nghién ctru tiép theo.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu nghién ciru
- Phén lgn héu bi dung thirc an cong nghiép (gidng lon lai giita Landrace x Yorshine). Lon 3
thang tuoi c6 khoi lugng 35 — 40 kg duoc stir dung 1am nguyén li€u nap vao chai u thi nghiém.
- Chét b sung hitu co: Co6 4 loai la bun ao tu tuoi, nudc trong bé biogas, dich da co, hon hop
dich da c6 va bun ao tu.
+ Bun ao tu tuoi (viét tit 1a BAT): Lay phan bun ¢ dudi mat day ao khoang 20cm, bao quan

trong chai kin t6i mau va dua vé nap ngay vao cac chai u di dugc cin sdn mau & phong thi
nghiém.

+ Nudc trong bé biogas: Dung dung cu tu thiét ké dua xuong phan day bé biogas (bé
composite) muc lay ca nuoc va bun trong bé dong vao chai kin ti mau dua vé nap ngay vao
cac chai i da dugc cAn sin mau & phong thi nghiém.

+ Dich da c6: Thu tir cac con bo vira duge mo ra trong 10 md va duge bdo quan ¢ nhiét do 37
—40°C dua veé nap ngay vao cac chai u da dugc can san mau ¢ phong thi nghiém .

+ Hon hop djcll da co va bun ao tu: Ty 1€ phéi hop 1:1 thanh dang hon hop déng déu, dam bao
nhiét do cta hon hop 6 37°C.

Dia diém va thoi gian nghién ciru
Dia diém nghién ctru: Phong thi nghiém ctia B mon Moi trudong chan nuodi — Vién Chan nuoi.

Thoi gian nghién ctru: Tir thang 5 nam 2018 dén thang 7 nam 2018
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Phwong phap nghién ctru
BG tri thi nghiém

Thi nghiém @ yém khi dugc tién hanh mé phong theo nghién ctru ctia Moller (2002)
nhung c6 diém khac 13 khong str dung chat moi (bun tir bé biogas dang hoat dong): Sir dung
cac chai thuy tinh 1000ml c¢6 niit cao su va nap k&m xoay dé u phan. Phan, nudc va chit bd
sung s¢ dugc tron déu trude khi nap va nap mot lan vao chai u dam bao theo ty 1¢ bod sung
chét bd sung khac nhau giita cac cic cong thirc va dam bao thé tich nguyén liéu nap vao cua
cac cong thuc la bé”mg nhau. Cac chai thi nghiém duoc dat trong bon waterbath dugc dit nhiét
d6 duy tri 30° C trong sudt 60 ngay thi nghiém.

Ty 1é mdu can phéi hop & ty 1é pha lodng I phén : 6 nuwée: Chat bd sung duge bd sung
& dang tuoi thay thé luong nuéc dem pha lodng.Con ty 18 hdn hop phan va nude tiéu cua lon
thit 1a nhu nhau & cac chai. Mdi cong thire duogc lap lai 3 1an. Tong s6 c6 4 chét bd sung x 4
cong thirc x 3 1an 1ap lai + 03 chai d6i ching = 51 chai thi nghiém.

Bang 1: Ty 18 phdi tron phén, chat phu gia va nudc cua cac cong thic thi nghiém

Cong thire thi nghiém HH phan + nudc tiéu Nudce Chét bd sung Tong
(Ty 1& bd sung) (8 (g) (8) (2)
DC (khong bd sung) 100 600 0 700
CT 1 (5%) 100 565 35 700
CT 2 (7%) 100 550 50 700
CT 3 (11%) 100 525 75 700
CT 4 (14%) 100 500 100 700

Cac chi tiéu phan tich

- Po san lugng khi: Thé tich khi duoc do bang xilanh do khi chuyén dung loai 500 va 1000ml
(Jumbo syringe) cua hdng SGE Analytical Science. San lugng khi dugc theo doi do 7 ngay 1
lan.

- Xéc dinh nong do khi CHy: dugc tié'n‘ hanh 7 ngay/l lan cing véi ngay do san luong khi
biogas. Nhu vay, c6 9 lan do Xé}c dinh nong do khi CH,4 cho toan bo dot thi nghi¢m. Nong do
khi mé tan (CH4%) duoc do bang may do VISIT 03 cua hang Messtechnik EHEIM GmbH

2010. Su dung khi CH,4 chuén nhap cua hing Singapore Oxygen Air Liquide Pte. Ltd trudc
moi 1an do nong do khi.

Phuwong phap phén tich s liéu

S6 liéu dugc phan tich théng ké mo ta bang phan mém Excel sau d6 dugc xir Iy thong qua
phan tich phuong sai ANOVA trén phan mém MINITAB phién ban 14.0. Néu ANOVA cho
thdy c6 két qua sai khac thi T- student s& duoc ap dung dé so sanh sai khac cua cac gia tri
trung binh.

KET QUA VA THAO LUAN
Anh huéng ciia ty 1¢ bd sung ciia cac chit hiru co dén lwgng khi biogas va CH,

Thi nghiém duoc bb tri bén cong thirc (bon ty 1) bo sung khac nhau trén mdi chét bd
sung hiru co, & mdi cong thirc duoc 1ap lai ba 1an. Cac sd liéu vé thé tich khi biogas va khi
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CH, tich lily trong sudt thoi gian 60 ngay thi nghiém duoc tinh trung binh va trinh bay tai cac
bang tir Bang 2 dén Bang 5. Két qua o tir Bang 2 dén Bang 5 cho thay thé tich khi biogas va
CHy4 cao hon so véi thi nghiém khong bo sung chét hitu co va khi tang ty 1& cac chat bo sung
hitu co vao hén hop chét thai dem u thi s& ty 1€ thuan vadi lugng khi biogas va khi CHy sinh ra.
Qua cac Bang s liéu thdy luong khi biogas va khi CHy sinh ra & cac ty 18 bo sung c6 su khac
nhau ¢ y nghia (P<0,05). Nhu vay ching t6 viéc bd sung cac chit hiru co da lam ting hiéu
qua cua qua trinh sinh khi.

Vé ban chat cua viéc bd sung chét hitu co vao qua trinh 1én men yém khi tao khi
biogas chinh 13 b sung thém ngudn vi khuan sinh khi mé tan nham ting s6 luong ciia chung
va thiic day nhanh quéa trinh xur 1y chét thai, rat ngin dugc thoi gian luu chat thai trong
bé.Theo Brian Duval va Steve Goodwin (2000), qué trinh sinh khi mé tan phy thudc vao 3
diéu kién gom yém khi, vat chat hiru co c¢6 thé 1én men va vi khuan sinh khi mé tan. Bén canh
d6, mot sd yéu té moi truong khac ciing anh hudng toi qua trinh tao ra khi mé tan nhu nhiét
do, pH moi trudng, cac chét nhan electron. Nhu vay, voi mot nguén nguyén liéu dau vao, ty 1€
pha lodng va diéu kién thi nghiém gidng nhau nhung luong khi mé tan dugc sinh ra cé sy
khac nhau giita cac cong thirc diéu d6 chimg to viéc bd sung chat hitu co khac nhau da lam
thay d6i mot s6 thanh phan méi truong dan tdi sy khac nhau do.

B6 sung Bin ao ti twoi (viét tat la BAT)

Déi véi viee bd sung bun ao ti twoi & cac mirc bd sung tir 5 dén 14% cho thay khi bo
sung voi lugng cang cao thi luong khi biogas va khi CHy sinh ra ciing tang 1én (Bang 2).
Luong khi biogas va khi CHy dat cao nhét & ty 18 bo sung 14 14%, sau d6 1a céc ty 1& bo sung
11, 7, 5 %. Ban cht bun a0 ti trong n6 da chira hé vi sinh vat yém khi 1én men dé tao ra khi
biogas (khi dam lay) (Nguyén Quang Linh, 2011) va moi trudng cta bun ao c6 gia tri pH thap
(Boyd, 1998) Ngoai ra viéc bd sung bun ao dd bd sung mot phan chat dinh dudng cho hon
hop chét thai dem ¢ u, trong bun ao ham lugng hitu co chiém khoang 10,5-11,7%, dam tong $b
chiém khoang 0,5% (Cao Vin Thich, 2008) va lan tong sé chiém khoang 0,22% (Lé Bao
Ngoc, 2004).

Béng 2: Anh hudng cua ty 18 bo sung khac nhau ctia bun ao tii tuoi dén lugng khi biogas va CHy,.

Ty 18 b6 sung (%) Biogas (ml) CH, (ml)

Khong b sung 922,3% + 164,6 181,7° 57,2
5 3890,3* + 368,1 1898,6° + 204,3
7 4470,3* + 313,9 2211,3% + 146,6
11 4655,7* + 392,0 2279,5% + 168,4
14 4626,7* + 170,8 23428 + 963

Ghi chu: Gia tri trung binh mang chir cdi a,b theo cgt, khac nhau o mirc y nghia P<0,05

Bé6 sung Dich da co
Vé ban chit cua viéc bd sung chat hiru co vao qua trinh 1én men yém khi tao khi
biogas chinh 1a bd sung thém nguodn vi khuan mé tan nham tang s6 lugng cuia chung va thic
day nhanh qua trinh xtr 1y chat thai, rit ngan dugc thoi gian luu chat thai trong bé. Nguon vi
khuan b6 sung nay s€ gop phan tang cuong nang suat sinh khi trong bé bang cach tiét ra cac
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enzyme dic hiéu cho qua trinh phan giai chét hiru co dic biét 1a cac enzyme c6 hoat tinh phan
giai cac chit xo (Yadvika va cs., 2003). Khi bd sung nhém vi khuan phan giai chat xo c¢6 thé
lam ting san luong khi biogas tir 8,4 dén 44% (Tirumale va Nand, 1994; Attar va cs.,1998).
Mot sd enzyme phén giai xo thuong xuat hién trong qua trinh xur Iy phan gia stc bang phuong
phap biogas c6 thé ké dén nhu exglucanase, endoglucanase, bglucosidase, exglucanase,
endoglucanase, bglucosidase (Yadvika va cs., 2003).Két qua ctia chung t6i kha phu hop véi
mot s6 két qua da cong bd trude d6. Theo Lopes va cs (2004) cho biét thé tich khi biogas sinh
ra khong c6 su khac nhau rd rét khi bd sung 5 hay 10% dich da co vao hdn hop phan bo va khi
thay di ty 1& bd sung dich da co tir 0-15% thi san luong khi biogas & ty 1 bd sung 15% cho
két qua t6t nhat.

Bang 3: Anh huong cua ty 18 bd sung khac nhau cta dich da cé dén lwong khi biogas va CH,
CHs,.

Ty 18 bd sung (%)

Biogas (ml)

Khong bd sung

922,3% + 164,6

181,7°+ 57,2

5 2871,0° + 128,2 1207,3% + 74,3
7 2571,0® + 5212 998,72 + 2759
11 2385,0% + 469,9 872,00 + 263,1
14 2822,0° + 1482 151,12 + 54,7

Ghi chu: Gia tri trung binh mang chir cdi a,b theo cgt, khac nhau ¢ mirc y nghia P<0,05

Bo sung Dich da co va Bun ao tu

Khi két hop bun ao ti va dich da cé véi ty 1¢ phdi hop 1:1 thanh dang hdn hop dé bd sung
nham két hop vi sinh vat yém khi sinh metan trong hitu co va sinh 1y tiéu héa ciia bo ciing thu
duoc két qua kha kha quan voi lugng khi biogas va khi metan sinh ra cao hon khi bd sung
dich da c6 ¢ dang don, Két qua trong thi nghiém nay ciing twrong ty nhu nhiing két qua da
cong b trude do (Bang 4), Nam 1997, Dohanyos va cs dd dung vi khuan sinh khi mé tan nhur
mot tac nhan kich thich sy 1én men yém khi, tac gia cho biét nang cao san luong khi mé tan tir
81- 86% néu bo sung & dang ché pham, con khi bd sung & dang bun tho thi chi nang cao tbi da
duoc 24%.

Bang 4: Anh hudng cua ty 1& bo sung khac nhau ciia hdn hop bun ao tu twoi va dich da co
den lugng khi biogas va CHy.

Ty 1& b6 sung (%) Biogas (ml) CH, (ml)
Khong b sung 922,3¢ + 164.,6 181,75+ 57,2
5 3510,7¢ + 53,8 1569,3 +10,2
7 3590,0% + 56,8 1627,0° + 27,2
11 3655,0 + 143,1 1680,0° + 92,8
14 40183 + 47,5 1879,6" + 39,7

Ghi chu: Gia tri trung binh mang chit cai a,b,c theo cot, khac nhau ¢ mirc y nghia P<0,05
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Bo6 sung nuoc Biogas

Viéc quay vong nude trong bé biogas va nude thai sau biogas dé bd sung vao qué trinh
1én men yém khi s& lam tang luong khi biogas tao thanh va tai xir Iy nudc thai nay (Malik va
Dahiya, 1990; Santosh va cs., 1999). Kanwar va Guleri (1994) da bdo cao c6 khoang 60—65%
lwong khi biogas c¢6 thé thu duogc so v6i ban dau khi tai st dung lwong nude thai sau biogas.
Nhiéu nghién ctru ciing di chimg minh dugc rang khi sir dung nude thai sau biogas bd sung
vao ham 0 con gop phan duy tri san luong khi biogas trong mua dong. Tai st dung nudc thai
sau biogas s& 1am cho qua trinh phan hity yém khi chét hitu co dién ra nhanh hon (Brummeler
va cs., 1992) va lam tang thém 18,8% luong khi biogas sinh ra khi s dung voi ty 1€ 10% cho
mot thé tich 10m® hdn hop chét thai voi thoi gian luu 1a 30 ngdy (Malik va Tauro, 1995).
Trong thi nghiém nay sir dung nudc ldy trong bé biogas bo sung két qua thu dugc ciing thé
hién cho thay luong khi biogas va khi mé tan sinh ra I nhiéu nhét. Ty 18 bo sung cang cao thi
luong khi biogas va khi mé tan sinh ra cang cao. Két qua dugc trinh bay ¢ bang 5.

Béng 5: Anh hudng cua ty 1& bd sung khac nhau ciia nuée biogas
dén lugng khi biogas va CH,.

Ty 1& bo sung (%) Biogas (ml) CH, (ml)

Khong b sung 922,34+ 164,6 181,7 57,2
5 3690,0° + 130,0 1696,32 + 932
7 3993,0% + 111,0 1982,9 +31,9
11 4393 3bc + 2477 2236,5%+ 121,0
14 4836,0¢ + 125,7 2326,00 + 2250

Ghi chu: Gia tri trung binh mang chir cdi a,b,c,d....theo cot, khac nhau ¢ murc y nghia P<0,05

Két qua tir Bang 2 dén Bang 5 cho thay co chat ddu vao gom chat thai hdn hop va mot
s6 chat bd sung hitu co voi cac ty 16 khac nhau c6 thé tich khi biogas va khi mé tan tich liy
sau 60 ngay thi nghiém cao hon so véi hdn hop chat thai khong bd sung chét hitu co (0%).
Diéu d6 ching t6 viéc bd sung chét hiru co dd 1am ting hiéu qua qua trinh sinh khi. Khi ting
ndng do cac chat bd sung hitu co vao hdn hop chét thai s& ty 1¢ thuan véi luong khi biogas va
khi mé tan sinh ra, ¢ ty 1& bd sung phu gia 14% cho két qua t6t nhat sau d6 dén ty 16 11, 7 %
va 5%.

Anh huéng ciia cic chit b sung hiru co' khac nhau ¢ cing mdt ty 1¢ bd sung dén lwgng
khi biogas va CH,4

Khi xem xét cac chat bd sung trong cing mot ty 1& bd sung, két qua & bang 6 cho
thdy khi so sanh céc chat bd sung & cling mot ty 1é bo sung 1a 14% thi chat bo sung 1a bun
ao tu va nudc biogas c6 lugng khi biogas va khi mé tan sinh ra sau 60 ngay thi nghi¢m la
cao nhét. Tiép sau d6 1a hon hop dich da co va bun ao tu, thép nhét 1a dich da co. Diéu nay
cho thdy rang viéc bo sung bun ao til va nudc biogas vao hdn hop chét thai cia lon dem @
yém khi da tan dung duoc ngudn vi sinh vat sin c6 trong chat hiru co dé kich thich dugc qua
trinh san sinh khi biogas va khi mé tan. Ddi dich da ¢é cua bo khi st dung bd sung thi hi¢u
quéa sinh khi thap hon, két qua thu duogc trong thi nghiém nay ciing tuong ty nhu mot sd
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nghién ctru khac. Theo Lopes va cs. (2004) cho biét thé tich khi biogas sinh ra khong co su
khac nhau rd rét khi bo sung 5 hay 10% dich da c6 vao hdn hop phan bo dem @ yém khi, khi
thay ddi ty 18 bd sung dich da co tir 0 - 15% thi san luong khi biogas & ty 1& bo sung 15%
cho két qua t6t nhat. Foster-Carneiro va cs. (2008) cong bd khi xtr 1y chét thai 1a thuc pham
tir cc nha hang thi ty 18 bd sung dich da co nén theo ty 1& tir 20 - 30% nhung tot nhat 1a
30%. Tuy nhién, ciing giéng nhu hai tac gia trén, trong thi nghiém nay chwa c6 diéu kién dé
tang thém ty 18 chat bd sung dé tim ra ty 18 thich hop nht.

Bang 6: Anh hudng ciia chit bo sung khac nhau khi bo sung véi ty 1& 14%

dén luong biogas va CH,

Ty 1& bd sung (%) Biogas (ml) CH, (ml)
Khéng bé sung 922,34 + 164,6 181,74 + 57,2
Bun ao tu 4626,7% + 170,83 2342,8 + 96,3
Dich da c6 2822,0¢ + 1482 1151,1°+ 54,7

Nudc biogas

4836,0%> + 125,7

2326,0% +225,0

Dich da ¢6 + BAT

4018,3°+ 47,5

1879,60+ 39,7

Ghi chu: Gia tri trung binh mang chir cdi a,b,c,d....theo cot, khac nhau ¢ muc y nghia P<0,05; BAT: Bun ao tu
twoi

O ty 18 bo sung 11%, két qua theo ddi cho thdy luong khi biogas va khi metan thu dugc
giam di & mot s6 chit bd sung nhu: nude biogas, va bun ao ti kha tuong duong nhau, con
dich da c6 va hdn hop dich da c6 va bun ao tu c6 sy chénh 1éch rd hon. DPdi voi dang hdn hop
gitra bun ao tu va dich da co tuy lugng khi biogas sinh ra giam di nhung lugng khi metan sinh
ra thip hon 1680,0 + 92,8 ml (45,96%). Pdi dich da co khi bo sung dang don & ty 18 11% két
qua thu dugc da gidm di 1o rét, lugng khi mé tan chi con 872 + 263,1 ml, luong khi biogas

giam khong rd rét 2385,0 + 469,9 ml. Két qua dugc trinh bay ¢ bang 7.

Bang 7: Anh huong ciia chat bo sung khac nhau khi bo sung véi ty 1811%

dén lugng biogas va CH,
Ty 1& bo sung (%) Biogas (ml) CH4 (ml)
Khéng bo sung 922,34 + 164.,6 181,79 + 57,2

Bun ao tu

4655,72 = 392,0

2279,5* £ 168,4

Dich da ¢é

2385,0¢ + 469,9

872,0° £263,1

Nudc biogas

4393,78 + 2477

2236,5% + 121,0

Dich da c6 + BAT

3655,0° +143,1

1680,0°+ 92,8

Ghi chu: Gia tri trung binh mang chir cdi a,b,c,d....theo cot, khdc nhau ¢ mirc y nghia P<0,05; BAT: Bun ao tu
twoi

Véi ty 1& bd sung chét hitu co thip hon dudi 10%, két qua & bang 8 cho thdy khi giam
luong bd sung xudng ty 16 7% thi lugng khi biogas va khi mé tan sinh ra déu giam di d6i véi
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bun ao ti va nude biogas. Tuy nhién ddi v6i bun ao tu thi luong khi biogas ¢6 giam di nhung
luong khi mé tan sinh ra van 6n dinh, trong khi d6 chat bd sung 1a nuéc biogas thi lugng khi
biogas va khi mé tan sinh ra lai giam di r5 rét. Con ddi khi b6 sung hdn hop dich da co va bun
ao t0 & ty 18 7% cho két qua thap hon khi bd sung & ty 1& 11% mot chit nhung lugng khi mé
tan sinh ra van kha én dinh 1627,0 + 27,2ml (45,32%).
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Bang 8: Anh hudng ciia chit b sung khéac nhau khi bo sung véi ty 18 7%

dén luong biogas va CH,

Ty 1& ) sung (%)

Biogas (ml)

CH, (ml)

Khong b sung

922,34 + 164,6

181,74 £ 57,2

Bun ao tu

4470,32 + 313,9

221132 + 146,6

Dich da cé

2571,0¢ = 521,2

998,7°+ 275,9

Nudc biogas

3993,02+ 125,7

1982,9%® + 31,9

Dich da c6 + BAT

3590,0* +£56,8

1627,0°+ 27,2

Ghi chu: Gia tri trung binh mang chit cdi a,b,c,d....theo cét, khdc nhau ¢ mirc y nghia P<0,05; BAT: Bun ao tu
twoi

O ty 18 b6 sung thap nhit cia thi nghiém nay 1a 5%, két qua thu dugc trinh bay ¢ Bang
9 ciing c6 nhitng diém khac véi cac ty 1 trén. Dich da co o ty 1é bo sung nay lai cho luong
khi biogas va khi mé tan sinh ra 13 cao nhit trong 4 ty 1& bd sung cta thi nghiém. Ddi véi
hon hop dich da cé va bun ao tu khi bd sung & ty 1€ 5% két qua thu dugc gidm cling
khong rd rét dang ké.

Bang 9: Anh huong cua chét bo sung khac nhau khi bo sung véi ty 16 5% dén lugng biogas

va CH4

Ty 1é ) sung (%)

Biogas (ml)

CH, (ml)

Khong b sung

922,34 + 164,6

181,74 + 57,2

Bun ao tu

3890,32 + 368,1

1898,6* +204,3

Dich da c6

2871,0¢ + 128,2

1207,3+ 74,3

Nudc biogas

3690,02 + 130,0

1696,320+ 93 2

Dich da c6 + BAT

3510,7* + 53,8

1569,3% + 10,2

Ghi chu: Gia tri trung binh mang chir cdi a,b,c,d....theo cot, khac nhau ¢ muc y nghia P<0,05; BAT: Bun ao tu
twoi

S liéu thu thap duogc thay luong khi biogas va khi mé tan sinh ra & céac ty 18 bo sung sau
60 ngay thi nghiém khac nhau c6 y nghia thong ké (P<0,05). O ty 1& 14%, lugng khi biogas
va khi metan sinh ra cia bun ao til va nudc biogas 1a cao nhat, tiép dén 1a hdn hop dich da co
va bun ao ti va dich da c6 1a thap nhat. Khi b6 sung véi ty 1& 11% ciing c6 chiéu hudng nhu
ty 1& 14% nhung d6i voi hdn hop dich da co va bun ao ti luong khi biogas va khi mé tan giam
khong dang ké. O ty 1& bo sung thap hon 1a 7%, chat bd sung 1a bun ao tu san lugng khi
biogas va khi mé tan khong giam di nhung thdy giam rd rét doi v6i chat bd sung 13 nudc
biogas. Vi ty 18 bo sung 5% khi bd sung dich da co lwong khi biogas va khi mé tan sinh ra la
cao nhit so vdi cac ty 1& khac, con ddi voi cac chat bod sung khiac déu giam lugng khi biogas
va khi mé tan sinh ra.
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Nhu véy viéc bd sung cac chit hitu co da lam ting hiéu qua sinh khi biogas va khi mé tan.
Khi bd sung nudc biogas ¢ ty 18 11% va bun ao ti v6i ty 18 7% sé& cho két qua sinh khi 1a cao
nhat, bo sung dich da co ctia bo ¢ dang don vdi ty 1€ 5% s€ cho hi¢u qua sinh khi tdt nhat. Néu
str dung dich da c6 bd phéi hop véi bun ao tii thanh dang hdn hop ding dé bo sung thi ty 16 bd
sung tot nhat 1a 7%.

KET LUAN VA PE NGHI
Két luan
- O diéu kién nhiét do 12 30° C 1,<hi bd sung chat hitu co khac nhau vao hdn hop chat thai cla
lon nuodi cong nghiép 1én men yém khi thi tich Iy khi biogas va mé tan ty 1¢ thuan véi ty 1€ bo
sung doi voi chat bo sung b6 sung 1a nude biogas va bun ao tu twoi, két qua cho thay ty 18
14% dat két qua cao hon so voity 1€ 11, 7 va 5% (P<0,05). Tuy nhién, d61 v6i hon hgp bun ao
tu urqi va dich da co thi ty 1¢ bo sung tot nhat 1a 7%, con dich da cé ¢ dang don thi lai cho két
qua tot hon khi b6 sung vai ty 1€ 5%.
- Trong sb cac cllét bd sung hitu co thi nude biogas cho ’ké't qua sinh khi 13 t6t nhat, tiép dén 1a
bun ao tu tuoi, hon hop bun ao tu tuoi va dich da cd, cudi cung dich da co.
Pé nghi
Cho phép nghién ctru tiép tuc v6i nhitng ty 1& chat bo sung cao hon nham tim ra ty 1& bo sung
thich hop.
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ABTRACT

Comparison of biogas yield of decomposing organic matter supplementation in invitro condition

The objective of this experiment was to study the effects of supplementation of some additives: ruminal
fluid, fresh mud pond, dry mud pond, ruminal fluid + mud ponds, biogas slurry into biogas tanks in different
ratios. The experiment was arranged as randomized complete block design on laboratory-scale model of
anaerobic fermentation simulated with an addition rate by 5,7, 11,14% (60 days). The experimental study using
bottle glass had volume of 1000mL/bottle, the indicators of the study were monitored 60 days per season (60
days) in 30° C conditions. The results show that the accumulation of biogas and methane is proportional to the
addition rate of biogas water and fresh pond sludge, the addition rate of 14% is higher than the rate of 11; 7 and
5% (P<0.05). However, a mixture of fresh pond mud and supplemented rumen fluid with the addition rate of 7%
and the supplemented rumen fluid at the rate of 5% had the best results. Among the additional additives studied,
biogas slurry had the best results, followed by fresh pond mud, a mixture of fresh pond mud and rumen fluid, and
finally rumen fluid.

Keywords: ruminal fluid, fresh mud pond, dry mud pond, ruminal fluid + mud ponds, wastewater biogas,
additional, biogas tanks
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