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TOM TAT

Biogas - khi sinh hoc la san pham khi dwge sinh ra tir qud trinh phdan huy cdc chat hitu co trong diéu kién
ki khi véi thanh phan chii yéu la khi methane. Nghién civu ndy sit dung phwong phép qui hoach héa thire nghiém
bang ddp irng bé mdt dya trén kiéu tam phirc hop véi 3 bién la chat thai rdn ao t6m, mdt ri dwong va phan bo
nham xdc dinh anh hwong cia 3 yéu té nay dén heong khi biogas sinh ra. Bang cdch sir dung qui hoach truc
giao doi xirng, moi yéu té tién hanh tai 3 mire (-1, 0, +1), két qua dd dwa ra bang ma trdn thiee nghiém gom 20
thi nghiém, trong d6 c6 16 thi nghiém tai tam (qui hoach toan phan 24), 8 thi nghiém tai diém sao (2 thi nghiém
cho méi bién) va cé 3 thi nghiém 1ap tai tam, véi 1 ham muc tiéu la thé tich khi sinh ra trong mé hinh xit Iy. 20
nghiém thirc dwoc bé tri twong ung trong 20 binh nuoi 16i mau 6 thé tich 500 mL & diéu kién ki khi va nhiét dé
phong trong vong 30 ngay. Nghién ciru da xdc dinh dwoc ham leong t6i wu ciia 3 yéu té nay cho qud trinh tao
khi biogas theo ti 1¢ la phdn tém 96,7 gam: Mt ri dwong 42,7 gam: Phén bo 34,4 gam. Thé tich khi thu dwoc
khi 1én men véi cdc thong so toi wu néi trén la 1190,6 mL.

Tuwr khoa: Biogas, chdt thai ao tém, RSM, xir ly chdt thai ran.
ABSTRACT

Biogas is the gas which produced by the process of decomposing organic substances under anaerobic
conditions with the main component is methane. This study used response surface methodology based on
central composite designed with 3 variables: shrimp solid waste, molasses and cow dung to determine the
impact of these 3 factors on volume of biogas. Used the symmetric orthogonal design, thereforce each element
conducted at 3 levels (-1, 0,+1), the results gave an experimental matrix of 20 experiments, including 16 central
experiments (2% overall planning), 8 star points (2 experiments for each variable) and 3 replicate central
experiments, with 1 objective function was the volume of biogas. The 20 treatments were arrange respectively
in 20 dark bottles with 500 ml volume at anaerobic conditions and room temperature for 30 days. The study
has determined the optimal content of these 3 factors for biogas volume. That were shrimp solid waste 96.7
grams: Molasses 42.7 grams.: Cow dung 34.4 grams. The volume of gas obtained during fermentation with the
above-mentioned optimum parameters was 1190.6 mL.

Keywords: Biogas, RSM, Shrimp Pond Waste, Solid Waste Treatment.

I. PAT VAN PE truong vuot bac ca vé dién tich, san luong

Nuéi tom nuée lg 1a nganh chiém vi tri va gia tri xuat khdu va tré thanh nganh kinh
dac biét quan trong trong chién luge phat trién té quan trong, tao cong an viéc lam, tang thu
kinh té nganh thay san ¢ Viét Nam. Trong hon nhap cho hang tridu ngudi dan ven bién va la
10 ndm qua, nganh nudi tom da co sy tang ngudn thu ngoai té dang ké cho dit nudc [4].

Mic du c6 toc do phat trién rit manh mé, tuy

! Khoa Thuy san, Truong Pai hoc Néng 1am Tp. HS Chi Minh.
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nhién, nghé nuéi tdm & Viét Nam no6i chung va
ving DBSCL néi riéng dang phai ddi mat véi
rat nhidu van d& anh huéng dén ning suit va
chét lugng san phém nhu: dich bénh, suy thoai
moi truong tor cac khu vuc nudi tom,... Chat
thai phat sinh trong qua trinh nudi tom khong
duogc xur 1y trude khi thai ra moi truong 1la mot
trong nhitng nguyén nhén quan trong gay ra
dich bénh va suy thodi méi truong [4].

Phan huy ki khi tao khi biogas la qua trinh
phan huy cac chét thai hiru co, do d6 co thé
giai quyét dugc nhiéu vin dé nhu: giam luong
chat thai ran ra méi truong, giam lay lan dich
bénh. Ngoai ra, nang luong khi ddt thu duoc
tr kha nang gy chay cua khi biogas la nguén
thu, gidp giam chi phi, va nang cao nang suét
kinh té cho cac ho nuéi [1]. Cac két qua nghlen
clru qua trinh 1én men thu khi biogas cho thay
qué trinh nay bi anh hudng béi nhiéu yéu td
dinh dudng ciing nhu yéu t6 méi truong. Theo
két qua nghién ctru cua Lettinga va cong su
(1997), nito la nguén dinh dudng dugc tiéu thu
voi lugng 16n cho sy sinh truéng cua vi sinh
vat, trong do, trong bé biogas, ty 1& cacbon/nito
phai dat 130:5 d6i voi cac ngudn chét thai giau
hydratcacbon [10]. Trong cac hé xu 1y ki khi,
qua trinh sinh methane dugc thuc hién ¢ nhiét
d6 am (25-40°C, t6i wu & 35°C) [11]. Theo
Bitton (1999) diéu kién pH t&i wu cho bé biogas
la 7.0-7.2, qua trinh sinh khi bi dung khi pH &
mirc gan 6.0 [5]. Theo két qua nghién ctru cua
Laoonguthai Y. va cong su (2015), khi bo sung
phan bo va mat ri vao phan tdm vdi cac ham
luong khac nhau dé ting ham luong khi biogas
sinh ra thi nghiém thirc chi c6 phan tém cho két
qua sinh khi thip nhét, két qua sinh khi cao nhat
& nghiém thire bd sung ddng thdi 20% phan bod
va 8% mat ri [9]. Do d6, t6i uu hoa cac thanh
phan maéi truong nham ning cao kha ning tao
khi biogas 1a rat quan trong. Phuong phéap dap
mg bé mit (Response Surface Methodology-
RSM) la tép hop cdc ky thuét thong ké va toan
hoc hitu ich dé phat trién, cai thién va téi wu
hoa cac quy trinh.

Theo hudng muc ti€u nay, cac ham da thuc
bac hai hay bac nhét dugc sir dung dé mo ta h¢
nghién ctru do6 va khao sat cac diéu kién thuc

nghiém dé tim ra sy t6i wu. Ung dung ki thuat
t6i vu RSM can trai qua cac bude sau: (i) Lua
chon cac bién doc lap anh huéng quan trong
t61 hé nghién clru trong pham vi gidi han cta
nghién ctru d6 theo muyc tiéu va kinh nghiém
clia ngudi nghién ciru; (i) Thiét ké thi nghiém
va tién hanh thuc hién céc thi nghi¢m do6 theo
mot ma tran di vach ra trudce do; (iii) Xir Iy vé
mat théng ké toan hoc cac dir liéu thyc nghiém
thu duoc thong qua sy tuong thich cia ham da
thirc; (iv) Panh gia tinh tuong thich ctia mo
hinh; (v) X4c minh tinh kha thi va tinh thiét yéu
dé tién hanh chuyén hudng sang ranh glO’l tbi
uu; (vi) Tién hanh thi nghiém dya trén két qua
t01 uu cho tLrng bién [6]. Gan day, nghién ctru
t6i ru cac yéu to moi truong dé 1én men tao khi
biogas st dung phuong phap qui hoach thuc
nghiém bang dap ing bé mit duoc nghién ctru
nhiéu [2,3,6, 8,13,16], qua do6 sir dung phuong
phép toan hoc qui hoach thuc nghiém da xac
dinh dugc diéu kién t6i wu cia da yéu té mot
cach chinh xac va sy tuong tac qua lai, mirc do
anh hudng cua cac yéu td dén qua trinh tao khi
biogas trong cuing mot thoi diém voi s6 1an thi
nghiém it, danh gia duoc sai sd trong mdi lan
thuc nghiém theo cac tiéu chuin théng ké, xem
xét énh hu?orng cla cdc yéu t6 v6i mic do tin
cdy can thiét, tiét kiém thoi glan va chi phi ma
van dem lai hiéu qua mong mudn.

Trong nghién ctru ndy, v6i myc ti€u xac
dinh ti 16 ham luong t6i wu cta ba yéu té phan
tom, mat ri va phan bo va su tuong tac qua lai,
mirc d6 anh huong cua ching dén qua trinh tao
khi biogas trong cing mot thoi diém, nham xéac
dinh duoc ti 16 ham lwong tdi wu nhét cho két
qua sinh khi cao nhit, chung t6i trinh bay két
qua toi wu hoa ba yéu tb nay trong qué trinh 1én
men tao khi biogas.

II. VAT LIEU VA PHUONG PHAP

NGHIEN CUU
1. Vit liéu nghién ciru

Mau chét thai rin duoc thu ngay sau khi
siphon tir a0 tom chén trang 16t bat dang trong
vu nudi & mot ho nuoi tai huyén Long Thanh,
tinh Déng Nai. Sb luong mau dugc thu vira du
dé bd tri thi nghiém va phan tich cac chi tiéu
lién quan. Mau phan bo dugc thu ¢ Trai thuc
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nghiém khoa Chan Nuéi Thu Y, Truong Dai
Hoc Nong Lam Tp HCM. Phan bo dugc thu la
phan méi. Mat ri dudong dugc mua tir Cong ty
Vi sinh Mo6i truong Tp HCM.

Tét ca mau duge thu, bao quan, dua vé va
tién hanh b tri thi nghiém, phan tich tai phong
thi nghi€ém khoa Thuy san, truong Pai hoc
Nong Lam Tp HCM.

2. Phwong phap nghién ciru
Str dung phuong phap quy hoach hoa thuc

Hén hop lén men ¥

Binh té1 mau

nghiém bang d4p tng bé mit [12] dé thiét ké
ma tran thyc nghi€ém va phan tich sy tuong
quan cua md hinh véi thye nghiém.

Xac dinh thé tich khi biogas bang phuong
phap thé chd nude (Hinh 1) [1], theo d6 khi
trong binh thi nghiém s& theo day dan khi vao
trong binh nudc cit va ddy dan nudc ra khoi
binh, lugng nudc bi déy ra khoi binh tuong
duong véi lugng khi sinh ra trong binh phan
huy ki khi.

- Ong dong

Giade

Hinh 1. Phuong phap thé chd nwée xac dinh thé tich khi sinh ra.

2.1. Chon mién khdo sat

Trong nghién ctru ndy, ching tdi chon mién
khao sét dé tién hanh t5i uu diéu kién 1én men nhu
sau: Phan tom 50-150 g/L, mét ri duong 20-70 g/L,

phan bo 20-70 mg/L véi ham muyc tiéu 1a thé
tich khi tao ra trén thé tich dich 1én men. Mdi
tuong quan gitta gia tri ma hoa va gia tri thuc
dugc chira ¢ Bang 1 va phuong trinh (1).

Bang 1. Ki hiéu ma héa va gia tri thwe nghiém ciia cac yéu té thye nghiém

Ky hiéu gia tri ma héa

Bién s Ky hiéu  Pon vi
-1 0 +1
Phén t6m (A) X1 Gam 50 100 150
Mat ri dudng (B) X2 Gam 20 45 70
Phén bo (C) X3 Gam 20 45 70

xi=(Xi-X0)/AXi (1). Trong do,

xi 1a gid tri ma hoa ctia yéu t6 bién thién thi
i, Xi la gia tri that cua yéu t6 thu i, Xo 1a gid
tri that cta Xi tai diém trung tam, AXi la budce
nhay.
2.2. Thiét ké thi nghiém

Xac dinh ham lugng ti wu ctia 3 yéu té anh
hu:omg dén luong khi biogas sinh ra 1a chit thai
ran ao tom, mat ri dudng va phan bo bang cach
sir dung qui hoach tryc giao ddi ximg, mdi yéu
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t6 tién hanh tai 3 muc (-1, 0, +1) (Bang 1).

Quy hoach thuc nghiém dua ra bang ma
trén thuc nghiém gém 20 thi nghiém, trong do:
16 thi nghi€m tai tdm (qui hoach toan ph?m 24),
8 thi nghiém tai diém sao (2 thi nghiém cho
mdi bién) trong d6 ¢6 3 thi nghiém lap tai tam,
v6i 1 ham muc tiéu 1a thé tich khi trong mo
hinh xt 1y.

Céc thi nghiém cho nghién ctru t6i wu duoc
tién hanh bd tri trong binh nuéi tdi mau cé thé
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tich 500 mL trong diéu kién ki khi, va ¢ nhiét
d6 phong (33°C) trong vong 30 ngay.
3. Xir Iy s6 liéu

Str dung phan mém thdng ké Design-Expert
7.1 (Stat-Ease, Inc., Minneapolis, USA) dé xu
1i 6 liéu thuc nghiém, phéan tich cac hé s6 hoi
qui, bé mit dap g va t6i wu hoa voi thuat toan
ham mong doi [12].

Su phu hop va y nghia ciia mo6 hinh dugc
danh gia qua phan tich ANOVA va céc chi s6
twong quan, su c6 nghia cua cac h¢ sb hoi qui
duge kiém dinh boi chuan F, voi cac gia tri
p<0,05 (d6 tin cdy >95%) cho biét cac hé sb
hoi qui ¢6 nghia.

I1I. KET QUA NGHIEN CUU VA THAO
LUAN
1. Thiét 1ap mé hinh

Gia tri ma hoa, két qua thiét ké voi ma tran
ké hoach thyc nghiém dugc trinh bay ¢ Bang
2. Bang 2 gém 20 thi nghiém twong tng 1a 20
gia tri khac nhau cuia ba yéu té phan tom, mat ri
dudng, phin bo va thé tich khi thu dugc tuong
{mg véi cac gia tri ba yéu té trén. Anh hudng
clia cac yéu to phan tom, mat ri duong va phan
bo ciing nhu sy twong tac gitra cac yéu to dén
ham muc tiéu (thé tich khi thu dugc) dugc tién
hanh xay dung bai ham hdi qui bac 2 cho ham
muc ti€éu nhu sau:

Yi=po + Y ki=0 Bixi + Y Biixi*2 + > Bijxixj
(2). Trong do,

Yi 12 ham muc tiéu, Bo 1a hé sé tu do, Bi, Pii,
Bij 1a cac vecto tham s6 cia mo hinh duoc xac
dinh qua thuc nghiém. M6 hinh thdng ké chi co
y nghia va dugc su dung sau khi thda méan cac
tiéu chuan thong ké (Fisher).

Bing 2. Ma tran thwe nghiém véi 3 yéu t6 phan tdm, mat ri dwong, phan bo va két qua sinh khi

 Thirtw Phén tom Ri duong Phén bo Thé tich khi (mL)
Chuan chay. Trong Ma Trong Ma Trong Ma Giatrithu Gia tri duw
lwgng (g) héa lwong (g) héa lwong (g) héa dwge bao
11 1 100 0 3 -1 45 0 505,0 556,1
4 2 150 +1 70 +1 20 -1 189,5 169,8
17 3 100 0 45 0 45 0 1279,0 1182.,9
9 4 16 -1 45 0 45 0 282.,5 369,1
19 5 100 0 45 0 45 0 1156,0 1182,9
13 6 100 0 45 0 3 -1 7775 788,1
20 7 100 0 45 0 45 0 1134,1 1182,9
3 8 50 -1 70 +1 20 -1 540,2 518,8
16 9 100 0 45 0 45 0 1050,5 1182,9
12 10 100 0 87 +1 45 0 2340 286,9
2 11 150 +1 20 -1 20 -1 457,0 465.,8
10 12 184 +1 45 0 45 0 304,0 321,3
15 13 100 0 45 0 45 0 1354,6 1182,9
14 50 -1 20 -1 20 -1 954,7 905,3
7 15 50 -1 70 +1 70 +1 301,5 217,0
18 16 100 0 45 0 45 0 1138,9 1182,9
14 17 100 0 45 0 87 +1 530,5 624.,8
18 150 +1 20 -1 70 +1 603.8 549,0
19 50 -1 20 -1 70 +1 336,5 280,0
20 150 +1 70 +1 70 +1 603,0 576,5
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2. Phén tich sy twong quan ciia mo hinh véi
thuwe nghiém

Bang 3 cho thay gia tri “Model-F-value”
la 27,79 va md hinh hoan toan cd y nghia
thong ké voi dg tin cdy 99,99% (p<0,0001).
Két qua phan tich cho ba yeu t6 phan tom,
mat ri duong, phan bo cho thiy yéu td phan
tom va mat ri duong cé gia tri p<0,05 nhu vay
ting yéu té riéng 1é nay déu c6 nghia. Riéng
yéu té phan bo c6 gia tri p>0,05 nén yéu tb
nay khong c6 ¥ nghia néu xét riéng 1é. Xét vé
su twong tac giita timg cdp yéu td, ta thdy su

tuong tac gitra cap yéu td phan tom va phan
bo co gla tri p<0 05 nén cdp y€u to nay coy
nghia vé mit thong ké, hai cip yéu to phan
tom va mat ri duong va mat ri dudong va phan
bo co gla tri p>0,05 nén sy tuong tac glua
hai cdp yéu té nay khong ¢6 ¥ nghia vé mat
thong ké (Bang 3). Diéu nay dwoc minh hoa
r5 hon khi quan sat bé mat dap ing ¢ Hinh 2a,
Hinh 2b va Hinh 2c. Ngoai ra, chuan F cho
“su khong tuong thich” cua mo6 hinh 1a 0,7656
(p=0,6117). Pidu d6 ching t6 mé hinh hoan
toan tuong thich voi thuc nghiém.

Bang 3. Két qua phan tich ANOVA t6i wu qua trinh tong hop cac yéu té

Yéu tb T;A)ll:;grol’);lglh tl? go b?;ﬁ‘;ghzi;l:g Gid tri F X(a';iésflgt
M hinh 2,705,000 9 300,500 27,79  <0,0001 Co ¥ nghia
A-Phan tdm 317,900 1 317,900 29,4 0,0003
B-Ri dudng 248,100 1 248,100 22,94 0,0007
C-Phén bo 1,087 1 1,087 0,1005  0,7578
AB 4,106 1 4,106 03797  0,5515
AC 251,100 1 251,100 23,22 0,0007
BC 52,202 1 52,202 4,83 0,0527
A? 1,240,000 1 1,240,000 114,71 <0,0001
B2 1,023,000 1 1,023,000 94,6  <0,0001
C? 396,300 1 396,300 36,65 0,0001
Phén du 108,100 10 10,813
tjgnzhi?cgh 46,889 5 9,378 0,7656  0,6117 ﬁgﬁi
Sai s6 thuan 61,246 5 12,249
Téng twong quan 2,813,000 19

Bang 4 chi ra két qua phan tich su phi hop va
c6 nghia cua mo hinh véi thuc nghiém. Két qua
phén tich ANOVA cho thay gia tri R2 1a 0,9642

(R-Squared) ¢ bang 4 gan bang 1 , chung t6 gia
tri thé tich khi thu dugc tir thue nghiém gan véi
gia tri dy doan cuia md hinh.

Bang 4. Két qua phan tich sy phit hop ciia mé hinh véi thue nghiém

Théng sb Gia tri Théng sb Gia tri

Do léch chuan 100,39 R? 0,9642

Gia tri trung binh 686,3 R? hiéu chinh 0,9319

He s6 bién thién (%) 14,63 R? dy doan 0,8618
Téng binh phwong phan Do chinh xac phu hop

du dy doan (PRESS) 388.600 (Adeq Precision) 14271
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a. Phan tom va phan bo

b. Phdn tom va mdt ri duong

c. Mat ri dwong va phan bo

Hinh 2. B¢ mit dap tng ciia tirng cip yéu td anh hwéng dén qua trinh tao khi biogas

Twr cac gia tri phan tich c6 nghia & trén, gid
tri ham mong doi duoc phan mém DX7 dua ra
dugc biéu dién theo phuong trinh cu thé sau:

Y = - 311,574 + 22,300X1 + 31,931X2
+ 0,849X3 - 1471X1X2 + 0,006X1X3
+ 0,023X2X3 - 0913X12 - 4,307X22 -
0,0009X32 (3).

Trong do, Y la thé tich khi mong doi; X1,
X2, X3 la gia tri ham lugng phan tdm, mat ri

duong, phan bo.

Ngoai ra, 36 giai phap téi wu véi ham
luong 3 bién xac dinh 1a phan tém, mat ri
duong va phan bo tur st dung thudt toan ham
mong doi bang phuong phap dap tng bé mit
cling dugc dua ra, két hop v6i phuong trinh
ham mong doi da dugc tim ra, thé tich khi
tinh dugc tuong tmg véi 3 bién xac dinh dugc
trinh bay ¢ Bang 5.

Bang 5. Cac giai phap t6i wu véi ham hrgng 3 bién xac dinh va gia tri ham mong doi t6i uu

STT Phén tom (g) Ri dudng (g) Phén bo (g) Thé tich khi (mL)

1 96,7 42,7 34,4 1190,6
2 86,1 45,5 44,6 1165,3
3 82,8 39,1 23,9 1159,5
4 89,4 49,6 35,1 1151,9
5 111,5 49,9 41,6 1133,1
6 111,0 49,4 54,9 11144
7 104,5 48,4 57,4 1107,7
8 71,4 49,5 32,7 1100,6
9 82,7 52,5 28,3 1089,4
10 103,0 36,0 58,7 1088,1
11 74,1 38,0 49,4 1086,8
12 110,2 27,7 483 1086,0
13 105,3 38,7 60,9 1079,7
14 121,7 49,1 57,1 1077,7
15 124,0 40,6 34,1 1072,4
16 101,8 23,3 30,0 1071,9
17 116,1 42,0 61,9 1071,9
18 88,1 22,4 249 1071,1
19 87,9 46,7 58,6 1063,8
20 99,5 56,4 53,5 1062,0
21 105,4 49,7 24.4 1057,0
22 79,8 30,2 51,5 1052,4
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STT Phén tém (g) Ri dudng (g) Phéan bo (g) Thé tich khi (mL)
23 102,7 55,5 57,4 1051,1
24 89,7 37,1 59,8 1050,6
25 114,2 53,8 32,4 1037,3
26 106,3 46,9 65,8 1030,9
27 135,2 45,7 50,5 1029,1
28 116,1 48,1 65,8 1028,0
29 64,7 22,2 26,3 1024,2
30 124,1 26,6 43,6 1021,9
31 118,5 27,4 27,9 1015,0
32 62,3 52,8 35,3 1011,0
33 129,7 54,7 51,6 1007,7
34 128,5 27,8 42,0 1003,0
35 71,5 56,3 44,6 1001,2
36 134,5 51,6 55,0 1000,3
B,émg’két qua toi wu cho thay véi 3 cap gia cho thé tich khi ‘mong doi cao hon ca va tuong
tri yéu to phan tom, mat ri dudng va phan bo dwong nhau. Tién hanh kiém tra tinh dung dan
khac nhau thi cac gia tri ham mong doi thu cua mo hh}h toi uu bang céc}l tién hanh cac thi
duoc la khéc nhau. Bang 5 cho thay c6 8 t6 hop nghiém kiém ching tai 8 diém to6i uu mo hin}l
thanh phan ghén tom, mat ri duong va phan dua ra ¢ Bang 5, qua do ch(,)r} cap bién cho két
bo tai cac di€ém co6 so thw ty 1a 1,2,3,4,5,6,7,8 qua ham mong doi toi vu nhat (Bang 6).
Bang 6. Két qua kiém tra the tich khi thu dwgc tir mo hinh va thuc te
m iy PO @ gl Phanbd @ SN e th Ly
1 96,7 42,7 34,4 1190,6 1196,7
2 86,1 45,5 44,6 1165,3 1160,3
3 82,8 39,1 23,9 1159,5 1161,5
4 89,4 49,6 35,1 1151,9 1148,7
5 111,5 49,9 41,6 1133,1 1131,6
6 111,0 49,4 54,9 1114,4 1111,2
7 104,5 48,4 57,4 1107,7 1105,3
8 71,4 49,5 32,7 1100,6 1103,4
Tu két qua kiém tra tht;rc nghiém ¢ Bang 6, t6 phan tom, mat ri duong va phan })(‘) dén qua
gia tri toi uu cho 3 yeu td dugc xac dinh nhu trinh 1én men ki khi xtr Iy chat thai ran ao tom.
sau: Phan tom 96,7g: mat ri 42,7: phan bo 34,4, IV. KET LUAN VA KIEN NGHI

va thé tich khi thu duogc 1a 1196,7.

Két qua nay mot lan nita khang dinh viéc
st dung phuong phéap toan hoc quy hoach thuc
nghiém hoan toan c6 y nghia va mang lai hi¢u
qua cao trong nghién ctru anh hudng ciia cac yéu

Str dung phuong phap toan hoc quy hoach
hoa thuc nghiém bang dap tng bé mat da xac
dinh dugc ham lugng t6i wu cho méi truong
1én men tao khi biogas sinh hoc nhim xir ly
chit thai ran ao tom vai 3 yéu td 1a phan tom,
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mat ri duong va phan bo véi ham lugng la phan
tom 96,7 gam: Mat ri duong 42,7 gam: Phan bo
34,4 gam.

Yéu to phan tom, mat ri dudong déu c6 anh
huong dén qua trinh tao khi biogas sinh hoc,
riéng yéu t6 phan bo thi khong c6 anh huong

dén qua trinh tao khi biogas. Tuy nhién, su
twong tac gitra cap yéu to phan tom va phan bo
c¢6 anh huong dén qua trinh tao khi biogas, hai
cap yéu tb phan tdm va mat ri dudong va mat ri
dudng va phan bo khong c6 anh hudng dén qua
trinh tao khi biogas.

TAI LIEU THAM KHAO

Tiéng Viét
1. Nguy@én Thu Hoai, 2015. Nghién ctru vi sinh vét sinh methane tmg dung cho san xuét biogas trong diéu kién
mdi trudng nudc 19 va nude man. Luan an Tién si Sinh hoc, Truong Pai hoc Khoa hoc Ty Nhién Ha Nai.
2. Tran Thanh Trac va Nguyén Vin Muoi, 2014. Ti wu hoéa diéu kién 1én men sinh téng hop pectin
methylesterase tir Aspergillus niger bang phuong phap bé mit dap vng. Tap chi Khoa hoc truong Dai hoc Can
Tho, chuyén dé: Nong nghiép (2014)(1): 133-140,
3. Nguyén Thi Yén, Lai Thuy Hién, Nguyén Thi Thu Huyén, 2013. Téi wu hoa thanh phin méi truong tao khi
hydro sinh hoc ctia ching vi khuén ki khi Thermoanaerobacterium aciditolerans Trau Dat phan lap tai Viét
Nam béng phwong phap dap tng bé mat (RSM). Tap chi Sinh hoc 2013, 35(4): 469-476.
4. Vién Kinh té va Quy hoach Thily san - Bo Nong nghiép va Phat trién Nong thon, 2015. Béo céo tong hop quy
hoach nuéi tém nudc lg ving Pong bang Song Ciru Long dén nam 2020, tam nhin 2030.

Tiéng Anh
5. Bitton, G., 1999. Wasterwater microbiology. New York, USA.
6. Costa, J.C., Oliveira, J.V., Alves, M.M., 2016. Response surface design to study the influence of inoculum, particle
size and inoculum to substrate ratio on the methane production from Ulex sp. Renewable Energy, 96: 1071-1077.
7. Guo Q.W., Ren Q.N., Wang J.X., Xiang S.W., Ding J., You Y., 2009. Optimization of culture conditions for
hydrogen production by Ethanoligenens harbinense B49 using response surface methodology. Bioresource
Technology, 100: 1192-1196,
8. Huyen, N.T.T,, Yen, D.T., Yen, N.T., Nga, V.T., Hien, L.T., 2012. Using of response surface methodology for opti-
mization of biohydrogen production by Clostridium sp., Tr2 isolated in Vietnam. Biological Journal, 34(4): 479-484.
9. Laoonguthai, Y., Srinakorn, P., Srisertpol, J., 2015. Enhancing Biogas Production from Shrimp Pond
Sediment with Additives. International Conference on Chemical and Biochemical Engineering (ICCBE15).
10. Lettinga, G., Field, j., Van Lier, J., Zeeman, G., Hulshoff, L.W., 1997. Advanced anaerobic wasterwater
treatment in the near future. Water Science Technology, 35:5-12.
11. Marta-Alvarez, J., Mace, S., Llabres, S., 2000. Anaerobic digestion of organic solid wastes. Bioresource
Technology, 74:3-16.
12. Myers, R.H., Montgomery, D.C., Anderson-Cook, C.M., 1995. Response surface methodology: Process
and Product optimization using designed experiments.
13. Safari, M., Abdi, R., Adl, M., & Kafashan, J., 2018. Optimization of biogas productivity in lab-scale by
response surface methodology. Renewable Energy, 118: 368-375.
14. Sahito, A., Mahar, R., Brohi, K., 2013. Anaerobic biodegradability and methane potential of crop residue
co-digested with buffalo dung. Mehran University Research Journal of Engineering & Technology, 32: 509-518.
15. Sajeena, B.B., Jose, P.P., Madhu, G., 2014. Optimization of process parameters affecting biogas production
from organic fraction of municipal solid waste via anaerobic digestion. International Journal of Environmental,
Earth Science and Engineering, 8(1): 43-48.
16. Wang, X., Gaihe, Y., Li, F., Ren, G., Feng, Y., 2012. Response surface optimization of methane potentials
in anaerobic co-digestion of multiple substrates: dairy, chicken manure and wheat straw. Waste Management
& Research, 31: 60-66.

TRUONG DAI HOC NHA TRANG e 65



