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Nghito cmi "Sudung rom lim ngt^dn lidu bd sung ning cao nSng sudt sin xudt khi sinh hgc"&ugc tiiuc 
hidn tfaeo phuong pbap tt ydm khi theo me trong didu kidn phong thi nghidn. Cdc ti Id phdi tron giila nnn 
voi phdn heo dupc lua chpn gdm 10096 phdn heo, 2096 rom+8096 phdn beo, 40% rom+6096 phan heo, 50% 
rom+50% phdn heo, 60% rom440% phin heo, 80% rom+20% phan heo vd 100% rom. Thi nghidm dugc bd tii 
hoan todn ngiu nhidn vdi binh li ydm khi theo me th^ tich 21 U mdi nghidm thtic dugc bd tri 5 Idn lap lai va 
theo dOi troi^ 60 ngay. K^ qua nghidn ciiu cho tfai^ rom Iiia phdi frpn phan heo Idm tang bidu qud sinh 
biogas. Trong dd nghidm thuc pbdi frdn rom^jbdn heo a ti Id 50:50 vi 60:40 cho nang su^ sinh khi cao nhat, 
tirong ting la 846,6 va 841,8 hfKg VSphi„hî  khotig khac bi^t so vdi cdc ti Id phdi frdn khac nhung khde bidt 
so vdi nghidm thuc 100% rom va 100% phin beo (P<0,05). Sg phdi frpn rom khdng anh hudng ldn d^n cac 
ydu td m6i trudng cua me u nhu nhi^t dp, pH, dp kidm vd didn th^ 03^ hda khii; bdn canh dd lam tang 1̂  Id 
khi mdtan frong hdn hpp khi sinh ra. Ham lupng ni ta tdng sd (TN) vd phdt pho tdng sd (TP) frong bi thdi 
ciia md u rdt cao, cd kha ning sii dgng nhu ngudn phan huu cc cho cdy frdng. K t̂ qua nghidn cuu da cho 
thdy vide bd sung rom cho tiii u/hdm u biogas dang boat ddng, hoin toin cd kha nang cdi thidn hidu suat 
sinh khi cua cdc tiii u vd hdm u. 
Tit khda: Bio^s, pbin heo, rom, tiid phdi tign, iydm khi theo me. 

1 . G N M T I ^ 

Cdng nghd sdn xuat khi suih hpc (biogas) dd 
dupc xdc djnh khdng chi Id mOt bidn phdp xii Î?̂  an 
todn chdt thai chdn nudi, hgn chd gdy d nhidm mdi 
trudng md cdn tgo ra ndng lugng giiip cho qud trinh 
sinh hogt ciia ngudi ddn d viing ndng thdn dugc 
thudn lgi hon nhu: ndu dn, thdp sang, chay mdy phdt 
di^n,... (Nguydn Dure Lugng va Nguydn Thi Thity 
Duong, 2003b; Nguydn Quang Khai vd Nguydn Gia 
Lugng, 2010; Ld Hodng Vidt, 2005). Bdn cgnh dd, 
lugng nudc tiiai ciia hdm ii cdn giiip ngudi ddn trdng 
rau, nudi cd trong md hinh canh tdc khdp kin Vudn -
Ao - Chudng - Biogas (V-A-C-B) (Nguydn Him 
Chidm, 2012). Tuy nhidn, chdn nudi heo d vimg ddng 
bdng sdng Ciiu Long ff)BSCL) chii ydu d quy md hp 
gia dinh nhd Id vd thudng cd tiidi quen gidm sd lugng 
heo hode ngimg nudi ndu gdp rui ro vd dich bdnh, 
gid c i Didu nay ddn ddn v i ^ tiueu hut hode khdng 
cd ngudn nguydn li§u cung cdp cho hdm ti biogas, 
Idm dnh hudng ddn hidu sudt hogt ddng va hi^u qua 
kinh td ctia hdm ii ndi ridng vd ca md hinh V-A-C-B 

ndi chting. Vi thd, vi$c tim ngudn nguydn U$u thay 
thd hode cd thd phdi trdn vdi phdn heo n?p vdo hdm 
ti Id rdt can thidt, giup cho md hinh V-A-C-B dn djnh, 
ndng cao hidu qud kinh td vd mdi trudng. Theo cdc 
nghidn ctiu ciia Kivaisi & Mtila (1998), Nguydn Vdn 
Thu (2010) vd Nguydn Vd Chdu Ngdn vd ctv. (2012) 
rom ltia cd khd ndng san xudt khi sinh hpc. ^ 
DBSCL, Iugng rom liia hdng ndm udc tinh cd tiid Idn 
ddn gan 30 tridu tan. ddng thdi tdp qudn ddt rom rg 
trgc tiep frdn ddng rudng sau khi thu hogch ltia cita 
ngudi ddn sd phdt thai radt lugng Idn cdc khi COg, 
CH4, N2O, CO, SO,, SO2,... TTieo udc tinh, khi ddt 
mdt tdn rom sd tiiai ra 1.067 kg CO2 vd 12,6 kg NO 
(Ngd Thi Thanh Tnic, 2005). Cho ddn nay, cde 
nghidn ctiu vd ti Id phdi trdn gitia rom vd phdn heo 
frong li ydm khi theo me tgo khi sinh hge vdn chua 
dupc nghidn ciiu day du d DBSCL. Do dd, nghidn 
cuu "Su dung rom Iim nguyen h^u bd sung ning cao 
ning suat khi sinh hpc"&\xjc thuc hidn vdi muc tidu 
xac dinh ti 1$ phdi frOn thich hgp giua rom va phdn 
heo ldm tdng kha ndng sinh khi smh hge cua md u, 
hi dd gdp phan duy tri hogt ddng cua cdc ttii li/ham 
ii frong thgc td khi thidu hut nguydn h^u ngp; ngodi 
ra, bd thai sau khi it ydm khi cdn giii Igi hdu hdt cdc ' Khoa Mdi Uudng vd Tai nguyen Thien nhien, Dgi hpc 

CanTho 
"Deparnnent of Bioscience, Aarhus University, Denmaik 

NdNG NGHIEP VA PHAT TRIIN N O N G THON - KY 1 - THANG 8/2014 65 



KHOA HOC CdNG NGHt 

chat dinh duong chit yeu nhu N, P cd the sii dung 
nhu ngudn phan hiiu eg cho cdy frdng. 

Z. PHUDNG PtUPNGHBV Ctiu 

2.1. Chudn hi vdt h ^ till nghidm 

Rom sii dung frong thi nghidm dugc thu tii ndng 
hd frdng Ilia Huynh Van Ba, ap Ddng Hung 2, xa 
Ddng Thanh, huyen Binh Mmh, tmh Vmh Long 
(gidng Ilia IR50404). Ram dem ve phoi khd, sau dd 
cdt thanh doan ngdn cd kich thudc kich cd 9,2 ± 0,8 
cm (trung bmh ± dp Idch chudn, n = 100), trdn ddu 
de tao mdu ddng nhat. 

Phdn heo frong thi nghidm dugc thu tii trang 
frai nudi heo ctia ndng hg Huynh Kim Nhdn (dp Phu 
Lgi, xd Tan Phti Thanh, huydn Chau Thanh, tinh 
Hdu Giang). Phan heo thu gom ve dugc phoi frong 
mat (franh anh ndng true tiep), sau do nghidn nhd de 
ddng nhat mdu tnrdc khi bd tri thi nghidm. 
Bang 1: Hdm lugng cacbon, nito vd chdt rdn bay hoi 

ctia nguydn h^u nap 

khoan 16 de bd tri dng nhga ddn khi smh ra chtia via 
mdt tiii nhdm chiia khi. Todn bd he thdng dugc thift 
kd vdi cac ddm cao su de dam bao hd thdng hoan 
toan kin khi. Trdn than binh ti dugc thidt kd mgt 6Bg 
nhua dimg de do dac cac thdng sd mdi tnrdng (nhifi 
dd, pH, dp kiem, didn the oxy hda khii) hdng ng^ 
ctia me u. Cac nghidm tiitic dugc bd tri hoan tojk 
ngdu nhien vdi 5 lan lap lai. Lugng nguydn Udu i4 
tirtii toan dua frdn ham iugng tdng chdt ran bay hoi 
(VS), ham Iugng tdng chat rdn bay hai dugc bd tri 
cho mdi bmh la 765 g (hdm lugng chdt ran bay hoi 
chidm ty Id 4,5% frong dich ti). De franh tinh h ^ 
Iugng khi sinh ra day nudc ldn cao Iam nghet dng 
ddn khi hoac day nudc vao tiii chtia khi, thi nghidm 
chi nap 17 L hdn hgp it, 4 L mat thoang cdn Iai de 
chtia khi sinh ra. 

VatliSu 
nghien cuu 

Rom 
Phan heo 

%C 

48,03 
36,65 

%N 

0,85 
1,54 

C/N 

56,5 
23,8 

VS/T 
SW) 
82,8 
63,2 

Ghi chu: - VS: chit rin bay hoi; TS: him lupng 
tdng chat rdn 

2.2. Bd hi tin nghidm 

^ ^ 

^ 
Pban cbua 
nguyen li$u 

Hmh 1: Md hinh bd binh ii ydm khi theo me 
Thi nghiem dugc bd tii frong bd binh it yem khi 

21 L duoc lam bdng binh nhtra. Trdn ndp mdi binh 

' Bang 2: Cic nghiem thiic b6 tri trong thi nghitar 

Nghiem 
thiic 

1 
2 
3 
4 
5 
6 
7 

Ti 16 phoi trpn 
(% rom : % phan 

heo) 
0:100 
20:80 
40:60 
50:50 
60:40 
80:20 
100:0 

Khdi luong VS ^ 
cAn nap (g) 1 

Rom 
0 

153 
306 

382,5 
459 
612 
765 

Phanheii 
765 ' 
612 » 
459 , 

382,5j 
306 ! 
153 
0 'h 

Sau khi phoi frdn, nudc may da dugc khu clo 
dugc them vao den thd tieh 17 L. Hdn hgp dugc ti 
ydn hai ngay dd me it duoc yem khi hoan toan, sau 
dd them 200 mL nudc tii tiii it biogas dang hoat ddng 
dd tao ngudn vi sinh vat ban dau vao mdi binh. TroDg 
sudt qua trinh thi nghiem cac binh u dugc day kin 
bdng dung bgc ni Idng mau den nhdm franh anh 
sang true tiep va cac hogt ddng quang hgp tao oxy c6 
thd xay ra bdn frong binh it. Md hinh me ti thi 
nghidm dugc thd hidn b hinh 1. 

2.3. Phuang phdp timh todn vd xir 1̂  sd Udu 
2.3.1. Phuong phip tinh toin 

Nang suat sinh khi dugc tinh dua frdn cdng thirc; 

H=V/(VSM-VSt^ 
Trong dd: 
-H H: Nang suat sinh khi (L/g). 
+ V: tong Iugng khi suih ra (L). 
-H VSbd: lugng chdt rdn hay hoi d thdi didm ban 

ddu (g). 
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+ VSit,: lugng chdt rdn bay hoi d thdi didm kdt 
thiic thi nghidm (g). 

2.3J. Phuang phip xaiy sdhdu 

Cac thdng sd (nhi^t dd, pH, dp oxy hda khii, do 
kidm, tdng lupng khi biogas tich ddn va ndng suat 
sinh khi, TKN (tdng khi ni tir), TP (tdng phdt pho), 
COD) dupc xir ty thdng kd md ta va kiem dinh 
Duncan vdi dd tin cdy 95%. 

8. K̂ QUiiVJiTHiMlUIWV 

3.1. DiSn bidn khi sinh ra hdng ngdy 

Lugng biogas smh ra hang ngay cita cdc nghidm 
thiic dugc thd hidn frong hinh 2 cho thay frong 10 
ngdy dau biog^ sinh ra d tdt ca cac nghidm thiic rat 
thap. Do frong thdi gian dau ctia qua trinh u chii ydu 
xay ra qua trinh thuy phan vd sinh axit (Chanra etal., 
2012) ndn qua trinh smh khi didn ra chdm, di^u nay 
phu hgp vdl gia tri pH cua cdc nghidm thirc, frong 
thdi gian ddu pH thap hon so vdi cdc giai doan tidp 
theo (Bdng 5). O tat ca cac nghidm thiic d^u cd xu 
hudng sinh khi tang va dgt cue dai frong giai doan tii 
ngdy 10 ddn ngay 20, tiiy nhidn, nghiem tiiirc 100% 
ram vd 100% phdn heo sinh khi chdm han so vdi cac 
nghidm tinic khde. Ddy co the la do d nghidm thiic 
100% phdn heo nguydn hdu khdng duoc ti^n xu ly 
trudc 5 ngay nen me it can thdi gian dd VSV thich 
nghi vd phdn buy; tuy nhidn ddi vdi nghiem thiic 
100% ram mdc dii nguydn Udu dugc tien xu ly tiudc 5 
ngdy nhung thanh phdn Unhinoxenlulaza frong ram 
chidm ti 1§ rat cao (khoang 37,4%), day la thdnh phdn 
rdt khd phdn buy frong rom (Ponnamperuma. 1984) 
vi th^ nghidm tinic cd thdi gian sinh khi cham ban 
vdi thdi gian smh khi cao nhat tir ngay 18 den ngay 
27 ciia thi nghiem. 

Sau thdi gian sinh khi ct;e dai, biogas sinh ra ctia 
cdc nghidm thitc cd xu htrdng giam dan (Hinh 2). 
Tuy nhien, ddi vdi cac nghidm thtic cd phdi trgn giira 
rom va phan heo biogas sinh ra cd su tdng trd lai tir 
ngdy 32 den ngay 37 sau dd giam dan. Didu ndy cd 
thd do cac nghidm thtic ndy chtia 2 logi vdt Udu Id 
phdn heo va rom cd miic dd phan buy khac nhau, 
frong dd phdn heo dd phdn huy hon so vdi vdt Udu cd 
ngudn gdc thuc vat Phdn ddng vat da dugc phdn buy 
mdt phan bdi cdc engmi cd frong hd tidu hda ciia 
ddng vat ddng thdi cimg cd sdn mdt Iugng Idn vi sinh 
vat cho qua trinh phdn hiiy didn ra nhanh ban 
(Nguydn Quang Khai, 2001). 

Nhin chung, ket qua thi nghidm cho thay ndu sir 
dung rom phdi frdn vdi phan heo frong qua trinh u 
yem khi tiieo me thi can thdi gian phdn buy Idu ban 
so vdi chi su dung mdt Ioai vat Udu it ydm khi la phdn 
heo. Tuy nhidn, cac nghidm thtic cd su phdi frdn giira 
phan heo va rom co lugng khi biogas sinh ra cao vd 
duy tri dn dinh frong thdi gian dai hon so vdi cac 
nghiem thirc 100% phan heo. 

3.2. Anh hudng aia ti Id phdi trdn ram vd phdn heo 
ddn kigng sinh khi biogas tich ddn 

Hmh 2: Difin bidn biogas sinh ra hdng ngdy cua cdc 

nghidm thtic 

Ghi chu: PKphin heo; RO: rom 

Hinh 3: Lugng khi biogas tich ddn ciia 
cdc nghidm thuc vdi cdc ti I^ phdi frdn khde nhau 

Ket qua nghidn ciiu cho thdy lugng khi biogas 
tich ddn frong 60 ngay cita nghidm thtic phdi frdn 
50% ram va 50% phdn heo cd tdng lugng khi tich ddn 
cao nhat (320 L), khac bidt cd y nghia (P<0,05) so vdi 
cac nghiem tinic 20% rom + 80% phdn heo (265 L), 
40% rom + 60% phan heo (285 L), 80% ram + 20% 
phan heo (298 L). 100% phan heo (184 L) va 100% 
ram (259 L) (Hinh 3) nhung khdng khac bidt 
(P>0,05) vdl nghidm thtic 60% rom + 40% phan heo 
(311 L). Hai nghidm tinic 100% phdn heo va 100% 
rom cd kdt qua tdng Iugng khi tich ddn ddn ngdy 60 
thap hon (P<0,05) so vdi cdc nghidm thuc cd su phdi 
frpn giira hai loai vat hdu nay. Kdt qua phdn tich cho 
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thay khi ty le phdi tron ciia rom gia tang tir 20% ddn 
60%, kha nang sinh khi cua h6n hop me i tang dan tir 
265 L ten 320 L khi biogas. Tuy nhien, khi ty le phoi 
tron ciia rom ldn hon 60% thi tdng luong khi tich ddn 
giam. 

Nghidm thiic 100% phan heo va 100% rom cho ket 
qua tdng luong khi tich ddn thap nhat so vdi cac 
nghidm thiic con lai vdi cac gia tn lln luot la 184 L va 
259 L. Nhin chung, su phdi trdn rom vdi phan heo a 
cac ty 16 khac nhau ddu cai thidn kha nang sinh khi so 
vdi c^c nghiem thiic sii dung mdt loai vat li6u, trong 
dd nghiem thiic cd su phoi trdn 50% rom va 60% rom 
cho ket qua tdt nhat so vdi cac ty le phdi trdn khac. 

Tl 16 C/N tdi uu cho qua trinh phin h iy yem khi 
la tir 20/1 ddn 30/1 (RISE-AT, 1998; Fabien, 2003). 
Khi a sd C/N cao hon 30/1 se lam cham qua trinh 
phan huy, vi sinh vat se ti6u thu nhanh chdng nito 
din tdi hi6n tuong thieu nito gay anh hudng den vi 
khuan smh metan va kdt qua la luong khi sinh ra 
thap, nguoc lai thap hon 15/1-10/1 se din ddn that 
thoat dam dudi dang amoni (Richard etal., 1991). 
Ket qua phan tich cho thay ti le C/N dau vao cua cac 
nghiem thiic phdi tron 50% va 60% rom cd gia tri lan 
luot la 32,1 va 34,7 cao hon ty le C/N tdi im cho qua 

trinh u yem khi. Tuy nhien, su ti6u hao nhanh chdng 
cac bon trong qua trinh sinh khi (CH4 va CO;) do dc 
vi khuan su dvulg cac bon nhanh hon sir dung dm 
25-30 14n (Bardiya va Gaur, 1997; Malik etal., 1990), 
cd kha nang lam giam ty Id C/N dan ve ty 16 phii hpp 
n6n cac ngh i t a thiic phdi trdn 50% rom va 60% mm 
cd tdng lirong khi tich ddn cao nhat. 

3.3. Anh huong dia ti te phdi trdn l6n ndng df 
khi mdtan 

Ket qua nghi6n ciiu duoc trinh bay trong bangs 
cho thay ndng do khi m6tan a tit ca cac nghidm tWc 
thap nhat trong giai doan 10 ngay dau cua thi nghiem 
trung binh dao ddng 13,1 - 18,2%. Ndng dd Hii 
mdtan cua cac nghiem thuc cd xu hirdng tang ddnra 
dn dinh a muc cao lir ngay thii 11 ddn ngay thii 45, 
trung bmh dao ddng 44,9 - 59,0%, trong gian doan li 
ngay thil 46 den 60 ndng da khi m6tan cd sir giain 
nhe a cac nghidm thirc trung binh dao ddng 41,8-
53,6%, dieu nay cd the la do lucmg chat hiru co trong 
me li giam, khong cdn ngudn nguy6n lieu dd vi sinh 
vat thuy phan va axit hda dd lam ngudn thiic an cho 
vi khuan metan sir dung, lugng khi sinh ra hang 
ngay cung giam rat ro so vdi luong khi sinh ra dgiai 
doan dau (Hinh 2). 

Nghi6m thirc 
(% rom : % phan heo) 

0:100 

20:80 

40:60 

50:50 

60:40 

80:20 

100:0 

Bang 3: Ndng dd khi m6tan (90 d cac nghidm thiic 

Ngay 

1-10 

13,1±14,5"' 

21,7±18,7" 

17,7±15,7»' 

18,1±15,3°' 

18,2tl4,4"' 

18,5±15,1°' 

15,2±11,6" 

11-20 

54,1±1,2' 

55,0*1,0* 

54,1±2,3' 

54,5±1,0" 

52,7±1,9" 

54,3±0,8" 

48,1±1,9' 

21-30 

59,a±l,9' 

57,7±5,3" 

53,9±2,9' 

54,1±2,5' 

52,6*3,1' 

53,3±3,8' 

54,0±3,4' 

31-45 

47,4±5,3b= 

48,8±4,0'' 

53,2±4,5' 

54,9±3,0" 

53,9±4,1" 

50,3±4,4'' 

44,9±1,5' 

46-60 

41,8t4,l' 

43,2*3,0=' 

43,6*2,1"" 

45,1*2,7" 

47,6*4,9' 

53,6*5,9* 

47,6*2,4' 

Ghi chu: Sdlidu duac trinh biy d dang tnmg binh^dd ldch chuan; trong cung mdt cdt, cac gii tri cd kite 
chu cii khac nhau (a, b, c, d) thi khic biet cd y nghia thdng kd (Kiem dinh Duncan, muc y nghia 5%); ns: 
khdng khic bidt 

Nhin chung, cac nghidm thtic phdi frdn 40% rom 
+ 60% phan heo, 50% rom + 50% phan heo va 60% rom 
+ 40% phan heo cd % CH4 cao hon so vdi cac nghidm 
thuc cdn Iai. Ndng do khi metan cua cac nghidm thiic 
frong giai doan ddu thap. sau dd tang dan va dn dinh, 
tir ngay thti 11 den ngay 60 ndng dp khi metan cita 
cac nghiem thiic deu ldn hon 45%, cd the su dung 
cho dun nau. 

3.4. Nang suat sinh khi 

Nang suat sinh khi cua cac nghidm thiic dao dOng 
frong khoang 549 - 851 L/kg VSp,^ ĥ ,̂, frong dd nSng 
suat smh khi thap nhat d nghidm tiiirc 100% phdn heo 
549 L/kg VSphan huy vd nghidm tinic 100% rom 748 L/kg 
VSphan hiiy Cdc nghidm thuc phdi frdn rom theo ^ If 
20%, 40%, 50%, 60%, 80% cd ndng suat sinh khi lan liflt 
la 825,796,851, 848,780 L/kg VSp,,„, ,„^ (Hinh 4). 
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Si 

k '*' hrt r h r̂  
n ^ d n Cliu ciia Sharma etal (1988) (ndng sudt sinh 
khi ciia rom dao ddng 347367 L CIVkgVS) vd 
Hejnfeh vd AngeUdaki (2009) (ndng sudt sinh khi ctia 
phdn heo 230 620 L CIVkgVS). Cdc n^iidn ciiu vd 
nang sudt sinh khi ciia rom, phdn heo cho thdy ndng 
sudt smh khi giua cdc logi vdt Udu n ^ dao ddng khd 
ldn. Kdt qua nghien ohi cho t h ^ phdi trdn giua hai 
logi v^ Udu (rom, phdn heo) Iam tang ndng sudt sinh 
khi hon tiing vdt Udu ridng le. 

3.5. Cdc Ifadng sd mdi trudng ciia me (i 

3.5.1. Nhidt dd 

IJGnh 4: Ndng su& smh Idii ciia cdc n g h i ^ tinic 

Ghi cbii: PH: Phan heo; RO: Rom; tiimg bmh ± 
d^ l$ch chuan; cic 0t Cheung it nhdt mpt Mtu (a, b, 
c) tbi khic bidt khdng cdy^ nghia thdngkd (ki&n 
dinh Duncan, muc ^ngim 5%. 

Kdt qua phdn tich thdng kd cho thdy rom phdi 
frdn vdi phdn heo d ti Id 50% vd 60% cho nang sudt 
sinh khi cao nhdt, khdng khde bidt so vdi cac ti Id 
phdi frdn khde nhimg khac hidt so vdi nghidm thtic 
100% rom vd 100% phdn heo (P<0,05). Nang sudt smh 
khi trong nghidn cihi ndy khd tuong ddng vdi kdt qua 

Bdng 4: Nh i^ dp ciia cdc nghigm thtic trong 60 ngdy flii nghigm 

Nhidt do ciia cdc nghidm thiic rom phdi frdn vdi 
phdn heo frong sudt qud trinh tin nghidm dao ddng 
frong khoang 29,1 - 31,yC (Bang 4). Kdt qua so 
sdnh nhidt dd giua cdc nghigm Ihiic cho t h ^ khdng 
cd su khac bidt (E^>0,05) ngogi trir giai dogn tii ngdy 
11 ddn ngdy 20. Nhigt do me ti giiia cdc nghigm thtic 
chdnh Idch vdi nhau khdng ldn vd d cimg thdi didm, 
nhidt dp gitia cdc nghidm thtic khdng chdnh Igch qud 
0,5"C 

Nghiem thuc 
(%rom: % phan heo) 

0:100 

20:80 

40:60 

50:50 

60:40 

80:20 

100:0 

Giai do^n (ngay) 

1-10 

29,4*0,3 

29,4*0,5 

29,5*0,4 

29,4*0,4 

29,4*0,3 

29,2*0,3 

29,1*0,2 

11-20 

30,2*0,4 

30,3*0,4 

30,6*0,3 

30,6*0,3 

30,3*0,3 

30,4*0,3 

30,1*0,4 

21-30 

29,6*2,4 

29,8*2,4 

29,8*2,4 

29,7*2,5 

29,6*2,4 

29,7*2,4 

29,6*2,4 

31-45 

27,7*1,5 

28,2*1,8 

28,3*2,0 

28,4*1,9 

28,0*1,8 

28,1*1,9 

27,9*1,9 

46-60 

30,5*0,6 

30,7*0,5 

30,7*0,6 

30,7*0,7 

30,5*0,7 

30,6*0,5 

30,4*0,6 

Ghi chti: Sdh$u dupc trinh biy a dang trung bmi^dd l$ch chudn 

Tdm lgi, nhigt dg cua cdc me u frong qua trinh 
till nghigm ddu ndm frong khoang nhigt dg thich hgp 
cho sg phdt tridn ctia vi smh vdt tra am dao ddng 25 -
40°C(Ld Hodng Vigt, 2005). 

3.5.2 pH 

pH ciia cdc nghigm thtic ram phdi frgn phdn heo 
tiieo cdc ti Id khde nhau dao dgng 5,87,1. Cac 
i^higm thtic cd ti lg rora phdi trgn vdi phdn heo tdng 
ddn thi pH cua md u cd xu hudng giam ddn; cu thd 
nghigm tiitic 100% phdn heo, 20% rom+S0% phdn heo, 
40% rgm+60% phdn heo, 50% ram+50% phdn heo, 60% 
rom+40% phdn heo. 80% rom+20% phdn heo vd 100% 
phdn heo tuong ting vdi cdc gid tai pH Idn lugt Id 6,5, 
6.4, 6.5, 6.3, 63 , 6,2 vd 5,9 (Bang 5). Kdt qua phdn 

tich thdng kd cho thdy cdc nghigm thtic phdi trgn cd 
pH khde bigt cd y nghia so vdi nghigm thtic 100% 
rom (P<0,05). 

pH Id mdt frong cac ydu td quan frpng anh 
hudng ddn qua trinh ti ydm khi tiieo me, pH tdi uu 
cho su phdt trien ctia vi khuan sinh khi mdtan dao 
dgng 6,87,2 (Mosey vd Femvaes, 1989); tiieo 
Chandra etal. (2012) khoang pH rdng hon 6,2 - 8,5. 
Ndu pH cua mdi trudng ndm ngodi khoang pH frdn 
thi sd hgn chd su phdt tridn ciia nhdm vi khudn sinh 
khi mdtan ddn ddn ndng sudt sinh khi mdtan gidm. 
Nhu vdy, pH ciia cdc nghigm thuc hdu hdt ddu ndm 
trong khoang tdi uu cho sti hogt dgng cua cdc vi smh 
vdt sinh khi mdtan, ngogi tni nghigm thtic 100% ram 
d giai dogn ddu pH thap vd khdng phit hgp cho su 
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phat tridn cua cac VSV trong me u ydm khi. Vi vay, khi thuc hien u yem khi theo me vdi nguy6n li6u la 

can theo doi pH va didu chinh ve nguong phu hop 100% rom. 

Nghi6m thiic 
(%rom: %phan heo) 

0:100 
20:80 
40:60 
50:50 

60:40 
80:20 
100:0 

Rial doan (ngay) 

1-10 

6,5*0,3 
6,4*0,3 
6,5*0,2 
6,3*0,3 
6,3*0,3 
6,2*0,3 
5,9*0,7 

11-20 

6,8*0,2 
6,8*0,2 
6,7*0,3 
6,6*0,3 
6,5*0,3 
6,3*0,5 
5,8*0,4 

21-30 
6,9*0,2 

7,0*0,1 
6,8*0,2 
6,8*0,2 
6,7*0,1 
6,6*0,1 
6,5*0,2 

31-45 

6,9*0,4 
7,1*0,2 
7,1*0,2 

7,1*0,2 
6,9*0,2 
6,7*0,2 

6,5*0,1 

46-60 

7,1*0,4 

7,1*0,3 

7,0*0,4 
7,0*0,3 
7,0*0,4 
7,0*0,4 
6,6*0,4 

Ghi chu: Sdhdu duqc trinh biy d dang trung bmh±. dd Idch chuan 

3.5.3 Dp kiSm 

Ket qua phan tich dp kiem cua me u cho thay do 
kiem dao ddng 1170 - 4423 mg CaCOg/L (Bang 6). 
Dd kiem ciia me it thap d giai doan dau, sau do cd xu 
hudng tdng dan d cac giai doan tiep theo. Qua trinh 

thuy phan va sinh axit frong giai dogn ddu Idm cho 
pH thap, dd kidm thdp. O cdc giai dogn tidp theo qua 
trinh thity phan va suih axit giam, qua trinh smh khi 
metan la chit dao, gia tri pH ctia me u tang dan va d6 
Idem cung tang Idn. 

Bang 6: D6 kidm (mg CaCOj/L) 

Nghiem thiic 
(% rom : % phan heo) 

0:100 
20:80 
40:60 
50:50 
60:40 
80:20 
100:0 

ctia cac nghidm thiic 

Giai doan (ngay) 

1-10 
1185*13 
1678*10 
1898*23 
1760*10 
1737*20 
1700*10 
1170*18 

11-20 
2377*25 
2798*65 
2600*50 
2438*13 
2130*30 
1763*20 
1430*20 

21-30 
2823*49 
2370*72 
2446*42 
2040*69 
2247*21 
1940*44 
1447*31 

31-45 
2433*126 
2123±28 
2107*21 
2142*220 
2128*100 
2215*40 
1520*18 

46-60 
2842*95 
2933*15 
2873*15 
4423*25 
2500*10 
2237*12 
1345*18 

Ghi chu: SdUeu duoc trinh bay d dang tnmg binh±. dp ldch chuan 

Nhin Chung, mdt sd nghidm tiiuc cd do kidm ^^^ trinh u ydm khi, dao dgng frong khoang 1000-

thdp hon dp ki^m tdi uu nhung vdn ndm frong 5000 mg CaCO^/L (Ren va Wang, 2004). 

khoang thudn lgi va cung cap kha nang ddm tdt cho 3.5.4. Dien the oxy hda khu 

Bang 7: Dp oxy hda khu (mV) cita cae nghigm thtic 

Nghiem thuc 

(% rom : % phan heo) 

0:100 

20:80 

40:60 

50:50 

60:40 

80:20 

100:0 

Giai doan (ngay) 

1-10 

-261,4*46,1 

-270,0*37,6 

-292,4*36,6 

-294,0*38,8 

-308,9*35,7 

-303,1*41,6 

•312,5*39,2 

11-20 

-205,7*15,8 

-239,8*33,0 

-255,2*24,4 

-247,5*20,9 

-271,0*31,2 

-266,3*43,9 

-268,4*36,9 

21 -30 

-177,7*30,3 

-206,9*46,1 

-225,8*42,4 

-187,1*34,0 

-217,5*39,9 

-142,5*12,9 

-205,2*79,6 

3 1 - 4 5 

-136,5*10,1 

-151,8*14,0 

-164,7*13,2 

-167,4*15, 

-160,7*24,2 

-116,4*15,6 

-107,9*19,8 

46 -60 

-133,6*12,3 

-154,0*26,8 

-166,4*16,2 

-151,9*19,2 

-142,5*29,8 

-112,9*26,9 

-113,6*17,9 

Ghi chu: So'heu duoc tiinh bay & dang bang binb±dd lech chuan 
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Kdt qud dugc thd hign trong bang 7 cho tiidy 
dign Ihd oxy hda khii cua cdc nghigm thiic dao ddng 
frong khoang -313 mV ddn -108 mV. Cdng vd cudi 
qud trinh ii, dign tiid o ^ hda khii cd xu hudng tang 
cao hon (-166 mV ddn -112 mV) so vdi khi bdt ddu tiii 
nghigm (-312 mV ddn -216 mV) 

Cdc vi smh vdt ydm khi thy nghi tidu thu oxy hda 
tan trong nudc va Id nguydn nhdn giam didn thd oxy 
hda khu (Gerardi, 2003). Dign tiid oxy hda khir cdng 
dm cho thay mdi trudng trong me u Id frgng thdi khir 
cdi^ cao, qud trinh khir sd thugn lgi cho su phdt tridn 
ctia vi sinh vdt sinh khi mdtan. Didn the oxy hda khii 
t h ^ nhdt trong giai doan 20 ngdy dau cho thdy qua 
trinh khu xdy ra mgnh frong giai doan ndy, sau dd 

Bdng 8: Hdm lugng tdng dgm, tdng ldn, COD 

tdng len vd giii dn dinh trong khoang -200 mV dgn -
100 mV. Trong thi nghidm dign thd oxy hda khti ctia 
me ii hidn dm, day la ydu t6 thudn Igi cho vi sinh vdt 
sinh khi mdtan hogt ddng. 

3.6. Him lupng tdng dam, tdng Ha. COD diu 
vio vi dau rami ii 

Ket qud nghidn ciiu cho thdy gia tri COD dau ra 
cua cdc nghidm thtic (8,4 -18,6 g/L) giam dang kd so 
vdi dau vao (11,2 - 56,5 g/L), bdn cgnh dd thi hdm 
Itrgng tdng dgm vd tdng ldn cdn tuong ddi cao, tuong 
ting Id 410 -1244 mg/L, 81 - 971 mg/L; ngodi ra kdt 
qua cdn cho (hdy, cdc nghidm thtic phdi trdn cd ty Id 
rom cdng cao thi hdm Iugng tdng nito vd tdng Idn cd 
xu hudng cdng giam (Bang 8). 

ddu vdo vd ddu ra me fi cAa cdc nghigm thtic 

Nghidm thiic 

(% rom :% phan heo) 

0:100 

20:80 

40:60 

50:50 

60:40 

80:20 

100:0 

Tdng dam (mg/L) 

Diu vao 

485*11 

762*19 

1021*27 

1144*17 

1203*26 

1478*39 

1683*18 

Diura 

410*20 

571*16 

886*14 

1024*21 

1080*75 

1199*12 

1244*14 

Tdng lan (mg/L) 

Dau vao 

107*4 

315*9 

640*25 

798*34 

801*16 

1113*63 

1148*23 

Daura 

81*6 

283*21 

394*35 

604*7 

630*40 

803*68 

971*18 

COD (g/L) 

Ddu vao 

36,0*0,7 

56,5*1,5 

28,6*4,3 

24,5*1,3 

45,3*3,0 

26,6*0,5 

11,2*0,5 

Ddura 

17.0*1,4 

17,4*0,9 

15,0*1,5 

18,6*1,5 

13,4*0,6 

18,5*1,7 

8,4*0,4 

Ghi chii: sdhpu dupc trinh biy & dang trung binh 

Qud trinh phdn hiiy ydm khi chit ydu ldm giam 
chdt hihi ca cua me li thdng qua vigc hmh thdnh cdc 
khi CH4 va COz ndn chu ydu Iam giam COD cua me 
ii. Mgt phan nita giam di do sg hinh thdnh khi NH3, 
Nz nhung khdng ddng kd. Ddi vdi hdm Iugng tdng 
ldn hdu nhu khdng thay ddi trong qua trinh ii ydm 
khi. 

4. K̂ UJAMVAKfiVNGM 

4.1. Kdt ludn 

Rom Ilia cd thd dugc sir dgng dd phdi tign vdi 
phdn heo Idm tdng hidu qua sinh khi biogas. Nghidm 
tiitic rom phdi frgn vdi phdn heo d ti Ig 50% rom va 
60% rom cho ndng suat sinh khi cao nhdt (846,6 va 
841,8 L/kgVSphin huy). khdng khde bigt so vdi cdc ti lg 
phdi trgn khde, nhung khde bigt so vdi nghigm tinic 
100% rom vd 100% phdn heo (P<0,05). 

Trong 10 ngdy ddu ciia thi nghigm. ndng do khi 
mdtan Ihdp sau dd tdng ddn vd dn dinh. Bdt dau tii 
ngdy thti 11 ndng dg khi mdtan ctia cdc nghigm thtic 
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± d^lechcbuan 
ddu ldn hon 45%, cd thd sir dung cho dun ndu. Vigc 
phdi frdn thdm rom ldm gia tdng ty lg khi mdtan 
frong hdn hpp khi sinh hpc. 

Su phdi trgn rom khdng anh hudng Idn ddn cdc 
ydu td mdi trudng ciia me it nhu nhidt dg, pH, dg 
kidm va didn thd oxy hda khtr. Cdc ydu td ndy ddu 
ndm frong khoang thich hgp cho hogt dgng ciia cdc 
vi sinh vdt frong me u ydra khi. 

Hdm lugng TN, TP frong ba thai ciia me ii rdt 
cao, tuong ting 410 -1244 mg/L va 81 - 971 mg/L cd 
khd nang sti dung nhu ngudn phdn huu ca cho cdy 
frdng. 

4.2. Kidn nghi 

Sti dtmg fo™ lam nguydn Ugu bd sung cho hdm 
tl khi smh hpc Id mgt gidi phdp cai thign mdi tnrdng 
thdng qua vide tdi sti dung phu pham ndng nghigp, 
ddng thdi nang cao higu sudt sinh khi sinh hge cho 
cdc ham ti. Tuy nhidn, can cd thdm cdc nghidn ciiu 
ting dyng bd sung rom cho cdc tiii u vd hdm ti biogas 
frong didu kign thuc td. 
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Trong trudng hgp phdi frdn nhidu rom, pH Id 
mgt frong cdc ydu td can dugc quan tam dd trdnh 
tinh trang pH giam thap anh hudng den hg vi sinh 
vat sinh mdtan. 
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ENHANCE BIOGAS PRODUCTION BY SUPPLEMENTING RICE STRAW 

Tran Sy Nam, Vo Thi Vmh, Nguyen Huu Chiem 

Nguyen Vo Chau Ngan, Le Hoang A^et IQeld Ingvorsen 

Sununary 

The research: "Enhance biogas production by supplementing rice straw"-was conducted in batch anaerobic 
digesters in laboratory conditions. The mixing ratios of rice straw and pig mamue were 100% pig manure, 
20% straw4«0% pig manure, 40% straw+60% pig manure, 50% straw+50% pig manure, 60% straw +40% pig 
manure, 80% straw+20% pig manure, and 100% straw. Experiments were conducted randomb' in batch 
anaerobic 21L reactors; each mixing ratio was conducted in five replications and monitored in 60 days 
continuously- The results showed that rice straw have a high potencial of enhancing biogas production due 
to mixing with pig manure. Mixing ratios of rice straw and pig manure at 50% and 60% level had the highest 
gas yield (846.6 and 841.8 L/kg VS degraded), which were not different from other mixing ratios except of 100% 
straw and 100% pig manure (P<0.05). Supplementing rice straw could enhance the rate of methane in 
biogas. Rice straw did not aSect on temperature, pH, aUcalinity and redox potential of fennentation liquid. 
Ihe digestate had a high concentration of total nifrogen and total phosphorus that could be used as organic 
fetilizer. The research results sfrongly reveal that supplementing of rice straw could improve the biogas 
efficiency of real biogas reactors. 

Kqrwords: Biogas, pig manure, rice straw, mixing ratio, batch anaerobic digestion. 
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