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TOM TAT

Nghién ciu ‘St dung rom lim nguyen li¢u b6 sung nang cao ning sudt sin xudt khf sinh hoc” duge thuc
hi¢n theo phuong phép & yém khi theo mé trong didu ki¢n phong thi nghiém. C4c ti 1& phéi trén gifra rom
v6i phan heo dupc lga chon gdm 100% phan heo, 20% rom+80% phin heo, 40% rom+60% phin heo, 50%
rom+50% phan heo, 60% rom+40% phan heo, 80% rom+20% phan heo va 100% rom. Thi nghi¢m duoc bg tri
hoan todn ngdu nhién véi binh i yém khi theo mé thé tich 21 L, mdi nghi¢m thac duge bé tri 5 1in 13p lai va
theo doi trong 60 ngdy. K&t qua nghién ctru cho thdy rom lia phéi trén phan heo lam tang hiéu qua sinh
biogas. Trong 46 nghiém thire phéi trdn rom:phan heo & ti 1¢ 50:50 va 60:40 cho nang suét sinh khi cao nhat,
ftirong mg La 846,6 va 841,8 L/Kg VS, 1, khong khéc biét so véi cac i 1¢ phéi tron kbic nhung khac biét
so véi nghiém thirc 100% rom va 100% phin heo (P<0,05). Sy phdi trén rom khéng anh huéng lém dén cic
yéu t6 moi trdmg ciia mé U nhu nhiét 4, pH. 49 kiém va dién thé oxy héa khir, bén canh d6 lam ting ty le
khi métan trong hén hop khi sinh ra. Ham luong ni to tdng sd (TN) va phét pho téng s6 (TP) trong b4 thii
cia mé 4 rt cao, c6 kha nang str dung nhue nguén phan hiru co cho cay tréng. K& qua nghién ciu da cho
thdy viec b6 sung rom cho tii @/hdm G biogas dang hoat ddng, hoan toan c6 kha nang cii thi¢n hiéu suit

sinh khi clia c4c tdi il va hdm i.

Tirkhoa: Biogas, phan heo, rom, ti I¢ phdi trén, b yém khi theo mé.

1. GoTHER

Céng nghé san xudt khi sinh hoc (biogas) da
dugc xac dinh khéng chi 14 mét bién phap xr Iy an
ton chét thai chan nudi, han ché gay 6 nhiém mai
truémg ma con tao ra ning lueng gidp cho qué trinh
sinh hoat ciia ngudi dan & viing nong thén duoc
thuan loi hon nhir: ndu an, thip sang, chay may phéat
dién,... (Nguyén Pic Lugng va Nguy&n Thj Thuy
Duong, 2003b; Nguyén Quang Khéi v Nguyén Gia
Lugng, 2010; L2 Hoang Viét, 2005). Bén canh do,
lugng nurée thai cia hdm 1 con gitp ngusi dan tréng
rau, nudi c4 trong mé hinh canh tac khép kin Vuon -
Ao - Chudng - Biogas (V-A-CB) (Nguyén Huu
Chiém, 2012). Tuy nhién, chin nudi heo & vung déng
bing séng Ciru Long (PBSCL) chii y&u & quy mo ho
gia dinh nhé 12 va thuong c6 théi quen gidm s luong
heo hodc ngimg nudi néu gap rii ro vé dich béoh,
gi4 ci. Pidu nay din dén viéc thiéu hut hoic khong
¢6 nguén nguyén lieu cung cip cho hidm G biogas,
1am anh hudng dén hiéu sudt hoat dong va hiéu qua
kinh t€ cia him U néi rieng va ¢d mé hinh V-A-CB
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néi chung. Vi thé, viéc tim ngudn nguyén liéu thay
thé hoic c6 thé phdi tron voi phan heo nap vao ham
(i )4 rdt cin thiét, giip cho mé hinh V-A-C-B 4n dinh,
nang cao hiéu qua kinh t€ va moi truémg. Theo cic
nghién ciu ciia Kivaisi & Mitita (1998), Nguyén Van
Thu (2010) va Nguyén V6 Chau Ngan va ctv. (2012)
rom lia c6 khi ning sin xudt khi sinh hoc. ¢
DBSCL, lugng rom lia hang nim wée tinh c6 thé lén
dén gin 30 tri¢u tin, déng théi 14p quan dét rom ra
tryc tiép trén ddng rudng sau khi thu hoach lia cia
nguodi dan sé phét thai mdt lwgng 16n cac khi CO,,
CH,, N,0, €O, SO,, SO,.... Theo utc tinh, khi dét
mot tAn rom s thai ra 1.067 kg CO, va 12,6 kg NO
(Ngo Thi Thanh Tric, 2005). Cho dén nay, cic
nghién ciru vé ti 1é phdi tron gilra rom vi phan hea
trong G yém khi theo mé tao khi sinh hgc vin chua
duoc nghién ciu ddy da & PBSCL. Do ¢4, nghién
ct “Str dung rom lim nguyén ligu b6 sung ning cao
nang sut khi sinh hpc”duge thuc hién véi muc tiéu
xac dinh 4 I¢ phéi tron thich hep gitra rom va phan
heo lam tang kha nang sinh khi sinh hoc cia mé d,
tir d6 g6p phan duy tri hoat dong cia cac tuj u/ham
u trong thyc té khi thi€u hut nguyén liéu nap; ngoa
ra, ba thai sau khi 0 yém khi cén gir lai hiu hét cic
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chét dinh dudng chii yéu nhu N, P c6 thé st dyng
nhu nguén phén hir co cho iy tréng.

2. PHUONG PHAP NGHEN CUU

2.1. Chudn b vat lidu thi nghiém

Rom sir dung trong thi nghiém duoc thu tir néng
h¢ tréng lta Huynh Vin Ba, 4p Péng Hung 2, xa
béng Thanh, huyén Binh Minh, tinh Vinh Long
(giéng laa IR50404). Rom dem vé phoi kho, sau do
cit thanh doan ngén c6 kich thuée kich ¢5 9,2 + 0,8
cm (trung binh + @9 léch chudn, n = 100), tron déu
dé tao mAu ddng nhat.

Phan heo trong thi nghiém dugc thu tir trang
trai nuéi heo ciia nong ho Huymh Kim Nhan (ap Phu
Loi, xa Tan Phi Thanh, huyén Chau Thanh, tinh
Hau Giang). Phan heo thu gom vé dugc phai trong

khoan 16 dé bé tri dng nhira din khi sinh ra chia vy
mot tii nhom chira khi. Toan bo hé théng dugc thig
Kké véi cac dem cao su dé dam bao he théng hoi
toan kin khi. Trén than binh it duoc thiét ké mot dg
nhua diing dé do dac céc théng s6 méi truémg (nhig
d6, pH, o kiém, dién thé oxy héa khi) hang ngiy
ctia roé . Cac nghiém thirc duge bé tri hoin todh
ngiu nhién véi 5 lan 1ap lai. Luong nguyén liéu i
tinh toan dua trén ham luong téng chat rén bay b
(VS), ham luong téng chat rén bay hoi duoc b6 ti
cho méi binh la 765 g (ham luong chat rin bay hei
chiém ty 1é 4,5% trong dich ). D& trdph tinh trang
luong khi sinh ra ddy nuéc lén cao Jam nghet dog
dan khi hodc ddy nuéc vao tii chira khi, thi nghiém
chi nap 17 L hén hep 1, 4 L mét thoang con lai dé
chia khi sinh ra.

mét (tranh anh néng tryc tiép), sau d6 nghién nho dé ' Bang 2: C4c nghiém thirc bd tri trong thi nghi _
déng nhat mau trudc khi b tri thi nghiém. ] Ti I¢ phi tron Khéirong VS §
) . Nghiém N § N :
Bang 1: Him lugng cacbon, nito va chét rin bay hai thie | Gorom:% phan can pap (g)

clia nguyén liéu nap heo) Rom Phan heo_r‘l

Vat lieu VS/T 1 0:100 0 765
nghienci | *C | AN | N | 5w 2 2080 153 612 4
Rom 48,03 | 085 | 565 | 82,8 3 40: 60 306 459
Phanheo | 36,65 | 1,54 | 238 | 63,2 4 50: 50 382,5 3825
i
GH chii: - VS: chét rdn bay hoi; TS: ham luomg 5 6040 459 306 .
t6ng chat rdn 6 80: 20 612 153 ;\
7 100:0 765 0 %

2.2. B4 tri thi nghiém

Tun chia
khi
Van .
~
Y b4

Hinh 1: M6 hinh b¢ binh  yém khi theo mé
Thi nghiém duge b6 tri trong bo binh G yém khi
21 L duoc 1am bing binh nhyra. Trén nip méi binh

Sau khi phéi trén, nuéc may da duge khir do
duoc thém vao dén thé tich 17 L. Hén hop duoc dé
yeén hai ngay dé mé 1 duoc yém khi hodn toan, sau
dé6 thém 200 mL nudre tir thi 1 biogas dang hoat djng
dé tao ngudn vi sinh vat ban dau vao méi binh. Trong
sudt qua trinh thi nghiém cdc binh & duoc day kin
bing ding boc ni léng mau den nhim tranh anh
sang tnyre ti€p va cac hoat dong quang hop tao oxy ¢
thé x3y ra bén trong binh 4. Mé hinh mé i thi
nghiém dugc thé hién & hinh 1.

2.3. Phurong phip tinh toan va xtr Iy s8 lieu

2.3.1. Phuong phap tinh toin

Nang sudt sinh khi dugc tinh dya trén cong thic:

H=V/ (VS4-VS0)
Trong d6:
+H: Nang suét sinh khi (L/g).
+V: t6ng luong khi sinh ra (L).
 + VSt luong chat rin bay hoi & thoi diém ban
dau (g).
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+ VS,: lwgng chdt rdn bay hoi & théi diém két
thire thi nghiém (g).

2.3.2. Phuong phip xar Iy s6 ligu

Cac thong s3 (nhiét do, pH, d¢ oxy héa khi, do
kiém, t6ng luong khi biogas tich dén va nang suit
sinh khi, TKN (t8ng khi ni to), TP (tdng phét pho),
COD) duge xu ly thong ké mo ta va kiém dinh
Duncan véi dé tin cay 95%.

8, NET QUA VA THAO LUAN

3.1. Dién bién khi sinh ra hang ngay

Luong biogas sinh ra hang ngay cua cac nghiém
thire dugc thé hién trong hinh 2 cho thay trong 10
ngay dau biogas sinh ra & tit ca cac nghiém thic rat
thap. Do trong thoi gian ddu cua qua trinh 1 chi yéu
xdy ra qua trinh thily phan va sinh axit (Chanra ef al,
2012) nén qua trinh sinh khi dién ra cham, diéu nay
phit hop vér gid tri pH cba cac nghiém thic, trong
thoi gian ddu pH thap hon so véi cac giai doan tép
theo (Bing 5). O tit ca cac nghiem thire déu ¢6 xu
huéng sinh khi ting va dat cyc dai trong giai doan tir
ngay 10 dén ngay 20, tuy nhién, nghiém thirc 100%
rom va 100% phan heo sinh khi cham hon so vdi cac
nghi¢m thic khac. Pay cé thé 1a do & nghiem thic
100% phan heo nguyén Léu khong duoc tién xu ly
trude 5 ngay nén mé b can thoi gian dé VSV thich
nghi va phan huy; tuy nhién déi véi nghiém thic
100% rom mdc di nguyén liéu dugc tién xir ly truée 5
ngdy nhung thanh phan linhinoxenlulaza trong rom
chiém 4 I¢ rat cao (khoang 37,4%), day 1a thanh phan
rit kh6 phan hiy trong rom (Ponnamperuma, 1984)
vi thé nghiém thite ¢6 théi gan sinh khi cham hon
v6i théi gian sinh khi cao nhat tir ngay 18 dén ngay
27 cua thi nghiém.
-
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Hinh 2: Dién bi€n biogas sinh ra hing ngdy ciia cic
nghiém thirc
Ghi chu: PH: phén heo; RO: rom

Sau théi gian sinh khi cuc dai, biogas sinh ra ciia
cic nghiém thic ¢6 xu huéng giam dan (Hinh 2).
Tuy nhién, déi véi cac nghiém thirc ¢6 phéi trén gitra
rom va phan heo biogas sinh ra c6 sy tang tro lai tir
ngay 32 dén ngay 37 sau dé giam dan. Piéu nay co
thé do cac nghiém thirc nay chira 2 loai vat lieu la
phan heo va rom c¢6 muc do pban hiy khac nhau,
trong d6 phan heo dé phan huy hon so véi vat liéu cé
ngudn géc thue vat. Phan dong vit da dugc phan hiy
mét phdn boi cac enzym cé trong hé Géu hoa clia
dong vat déng thoi ciing c6 sin mét luong 1ém vi sinh
vat cho qué trinh phan hiy dién ra nhanh hon
(Nguyén Quang Khai, 2001).

Nhin chung, két qua thi nghiém cho thay néu sir
dung rom phéi trén véi phan heo trong qué trinh 0
yém khi theo mé thi can théi gian phan huy lau hon
s0 véi chi sir dyng mét loai vat lieu 1t yém khi 1a phan
heo. Tuy nhién, cic nghiém thirc cé sy phéi tron gitra
phan heo va rom cé luong khi biogas sinh ra caoc va
duy tri 8n dinh trong thoi gian dai hon so véi cac
nghieém thirc 100% phéan heo.

3.2. Anh huémg cia ti 16 phéi tron rom va phan heo
&én lugng sinh khi biogas tich dén
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Hinh 3: Lugng khi biogas tich dn ciia
c4c nghiém thirc véi cc ti 18 phdi tron khac nhau

Két qua nghién ciru cho thdy luong khi biogas
tich dén trong 60 ngay cua nghiém thic phéi tron
50% rom va 50% phan heo cé tdng luong khi tich dén
cao nhat (320 L), khac biét co y nghia (P<0,05) so véi
cac nghiém thirc 20% rom + 80% phan heo (265 L),
40% rom + 60% phan heo (285 L), 80% rom + 20%
phéan heo (298 L), 100% phan heo (184 L) va 100%
rom (259 L) (Hinh 3) nhung khong khac bigt
(P>0,05) vé1 nghiém thic 60% rom + 40% phan heo
(311 L). Hai nghiém thuac 100% phan heo va 100%
rom c6 két qua tong lugng khi tich don dén ngay 60
thap hon (P<0,05) so vai cac nghiém thire c6 su phéi
tron gitra hai loa vat béu nay. Két qua phan tich cho
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thdy khi ty 1¢ phdi tron cta rom gia tang tir 20% dén
60%, kha nang sinh khi ctia hon hop mé o tang dén tir
265 L len 320 L khi biogas. Tuy nhién, khi ty 1& phdi
tron ctia rom lén hon 60% thi tdng lrong khi tich dén
giam.

Nghiém thie 100% phin heo va 100% rom cho két
qua téng lwong khi tich dén thép nhdt so véi cac
nghiém thirc con lai véi céc gia tri lAn luot 14 184 Lva
259 L. Nhin chung, su phéi trén rom véi phan heo &
céc ty 18 khac nhau déu cai thién kha nang sinh khi so
vdi cic nghiém thie sir dung moét loai vat liéu, trong
d6 nghiém thirc c6 sy phéi tron 50% rom va 60% rom
cho két qua tat nhat so voi cac ty 1& phdi tron khac.

Tilé C/N t8i wu cho qué trinh phéan hiy yém khi
1a tir 20/1 dén 30/1 (RISE-AT. 1998; Fabien, 2003).
Khi ti s6 C/N cao hon 30/1 s& lam chiam qua trinh
phan hdy, vi sinh vit sé tiéu thy nhanh chéng nito
dén téi hién tuong thiéu nitoe giy anh huéng dén vi
khudn sinh meétan va két qua 14 luong khi sinh ra
thip, nguoc lai thdp hon 15/1-10/1 s& dan dén that
thoat dam duéi dang amoni (Richard ef a/, 1991).
Két qua phan tich cho thay ti lé C/N dau vao cta cac
nghiém thirc phéi tron 50% va 60% rom c6 gia tri 1an
luot 12 32,1 va 34,7 cao hon ty 1é C/N téi uu cho qui

trinh & y&m khi. Tuy nhién, sy tieu hao nhanh chéng
céc bon trong qué trinh sinh khi (CH, va CO,) do ¢k
vi khudn sir dung cic bon nhanh hon sir dung dan
2530 1An (Bardiya va Gaur, 1997; Malik ef al, 19%),
6 kha nang lam giam ty 1¢ C/N dan vé ty 1¢ phi hyy
nén cic nghiém thirc phéi tron 50% rom va 60% rom
6 tdng luong khi tich dén cao nhat.

3.3. Anh huéng cha ti l¢ phdi tron len ndng d
khi métan

Két qua nghién ciru duoc trinh bay trong bang3
cho thdy ndng d6 khi métan & tit ca cic nghiém thi
thap nhit trong giai doan 10 ngay dau ctia thi nghién
trung binh dao dong 13,1 — 18,2%. Néng @6 khi
métan cha cic nghiém thirc ¢6 xu huéng ting dinw
én dinh & mirc cao tir ngay thir 11 dén ngay thir 45
trung binh dao déng 44,9 — 59,0%, trong gian doan by
ngay thi 46 dén 60 ndng d khi métan cb s gidm
nhe & cac nghiém thic trung binh dao déng 41.8-
53,6%, diéu nay c6 thé la do lugng chat hir co trong
mé U giam, khong con ngudn nguyen lieu dé vi sink
vat thiy phan v4 axit hoa dé lam nguén thic 4n cho
vi khudn métan sir dung, lugng khi sinh ra hing
ngay ciing giam rat ro so voi lugng khi sinh ra ¢ gia
doan dau (Hinb 2).

Bang 3: Néng 46 khi métan (%) & cac nghiém thirc

Nghiém thuc Ngay
(% rom : % phan heo) 110 1120 21-30 3145 1660
0:100 13,1+14,5% 54,11,2° 59,0+1,9° 47,445,3b° 41,844,1¢
k 20: 80 21,7+18,7" 55,0£1,0° 57,745,3° 48,8+4,0° 43,2+3,0°¢
40: 60 17,7£15,7 54,1+2,3* 53,9+2,9° 53,2+4,5 43,6+2,1¢
L 50 : 50 18,1415,3™ 54,5¢1,0* 54,1+2,5 54,9+3,0° 45,142,7%
60: 40 18,2144 52,7419 52,6£3,1° 53,9:4,1 47,6549
80:20 18,5+15,1 54,3+0,8* 53,3+3,8° 50,3+4,4° 53,6+5,9
100: 0 15,2£11,6™ 48,1x1,9° 54,03,4° 44,9¢1,5° 47,6:2.4°

Ghi chi: 56 ligu dupe trinh bdy 6 dang trung binh«dp léch chudn; trong cing mot cot, cic i trj c6 k'l
chir cdi khic nhau (a, b, ¢, d) thi khdc biét cd y nghin thong ké (Kiém djnh Duncan, mirc ¥ nghia 5%); s

khong khdc bigt

Nhin chung, cic nghiém thirc phéi trén 40% rom
+ 60% phan heo, 50% rom + 50% phan heo va 60% rom
+ 40% phan heo c6 % CH, cao hon so véi c4c nghiém
thitc con lai. Nong d9 khi métan cta cac nghiém thuc
trong giai doan dau thip, sau dé tang dan va én dinh,
tir ngay tha 11 dén ngdy 60 ndng do khi métan cia
cac nghiem thuc déu lém hon 45%, ¢6 thé st dung
cho dun niu.
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3.4. Ning suit sinh khi

Néng suit sinh khi cia cac nghiém thirc dao djng
trong khoang 549 - 851 L/kg VS b niy» trong dé nang
sudt sinh khi thap nhit & nghiem thire 100% phén heo
549 L/Kg VS 15014 va nghiem thire 100% rom 748 L/kg
VS, hiy- Céc nghiém thitc phéi tron rom theo tj &
20%, 40%, 50%, 60%, 80% c6 nang suat sinh khi an lut
la 825, 796, 851 848,780 L/kg VS, , 1y (Hinh 4).
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Hinh 4: Nang suft sinh khi ciia cic nghiém thic

Ghi chu: PH: Phén heo; RO: Rom;, trung binh +
86 lech chudn; cdc cot c6 cung it nhal mot ki tr (3, b,
c) thi khac bi¢t khéng cd ¥ nghia théng ké (kicm
dinh Duncan, muc ¥ nghia 5%.

K&t qua phan tich théng ké cho thdy rom phdi
tron v6i phan heo & ti 1& 50% va 60% cho ning sudt
sinh khi cao nhit, khéng khac bigt so véi cac ti 1¢
phéi trén kbac nhung khac biét so véi nghiém thic
100% rom va 100% phan heo (P<0,05). Nang sudt sinh
khi trong nghién ciru ndy kha tirong ddng véi két qua

nghién ctu ciia Sharma ef a/ (1988) (ning suft sinh
khi cliz rom dao dong 347367 L CH,/kgVS) vi
Hejofelt va Angelidaki (2009) (nang suit sinh khi clia
phin heo 230 620 L CH,/kgVS). C4c nghién ctru vé&
ning suit sinh khi ciia rom, phan heo cho thiy ning
sudt sinh khi gifra c4c loai vat litu ndy dao dong kha
I6n. K&t qua nghién ciru cho thdy phéi tron gitra hai
loai vat liéu (rom, phan heo) lam ting nang sudt sinh
khi hon timg vat liéu riéng 1&.

3.5. Cic thang s6 m6i truong clia mé &

3.5.1. Nhiet dp

Nhiét 86 cia cac nghiém thicc rom phdi tron véi
pban heo trong suét qué trinh thi nghiém dao déng
trong khodng 29,1 - 31,3°C (Bang 4). Két qua so
sanh phiét 49 gifra cic nghiém thirc cho thdy khong
co sy khac biet (P>0,05) ngoai trir giai doan tir ngay
11 @én ngay 20. Nhigt 49 mé 1 gitra cAc nghiém thirc
chenh léch véi nhau khéng 16m va & cling théi diém,
nhiét d6 gitta cic nghiém thirc khong chénh lech qua
0,5°C

Bing 4: Nhiét 49 ciia cac nghiém thirc trong 60 ngdy thi nghiém

Nghiém thirc Giai doan (ngay)

(%rom : % phan heo) 1-10 11-20 21-30 31-45 46- 60
0:100 29,440,3 30,2+0,4 29,6824 27,7£1,5 30,5:0,6
20:80 29,4+0,5 30,3:0.4 29,8424 28,2+1,8 30,7:0,5
40:60 29,5+04 30,6:0,3 29,8:2,4 28,3£2,0 30,7+0,6
50: 50 29,4+0,4 30,6+:0,3 29,742,5 28,4+1,9 30,7+0,7
60: 40 29,4+0,3 30,3+0,3 29,6+2,4 28,0+1,8 30,5:0,7
80:20 29,2+0,3 30,4+0,3 29,7524 28,119 30,6+0,5
100: 0 29,10,2 30,1:0,4 29,6+2,4 27,9x19 30,40,6

Ghi chui: S6 ligu dupr trink bay 6 dang trung bink:dg léch chudn

Tém lai, nhiét 49 ciia cic mé i trong qua trinh
thi nghi¢m ¢&u nim trong khodng nhiét d6 thich hep
cho sy phat trién ctia vi sinh vat ura 4m dao dong 25—
40°C (Le Hoang Viet, 2005).

3.52 pH

pH ciia cic nghiém thire rom phéi trén phan heo
theo cic i 1& khic nhau dao déng 5.87,1. Cac
mRhiém thitc c6 ti 1¢ rom phdi tron voi phan heo tang
d4n thi pH clia mé it co xu hudng gidm ddn; cy thé
nghiém thirc 100% phan heo, 20% rom+80% phan heo,
40% rom+60% phan heo, 50% rom+50% phan heo, 60%
rom+40% phan heo, 80% rom+20% phan heo va 100%
phén heo twong ing véi cc gia trj pH In luot 14 6,5,
64, 6,5, 63, 63, 6,2 va 59 (Bang 5). Két qua phin
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tich théng ke cho thdy cac nghiém thic phdi trén c6
pH khéc biét cé y nghia so véi nghi¢m thic 100%
rom (P<0,05).

pH 13 mét trong cac yéu td quan trong inh
hudng dén qué trinh 4 yém khi theo mé, pH tdi uu
cho sir phat trién ctia vi khudn sinh khi métan dao
dong 6,872 (Mosey va Fernvaes, 1989); theo
Chandra et a/. (2012) khoang pH rong hon 6,2 - 8,5.
Néu pH ciia méi trwomg nim ngoai khoang pH tren
thi s& han ché sy phat trién ciia nhém vi khuén sinh
khi métan din dén ning sudt sinh khi métan giim.
Nhu vay, pH clia cac nghiém thic hiu h& déu nim
trong khoang tdi vu cho sy hoat ddng cuia c4c vi sinh
vat sinh khi métan, ngoai trir nghiém thic 100% rom
& giai doan d4u pH thdp va khong phu hop cho sy
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phat trién cia cac VSV trong mé & yém khi. Vi vay, khi thyc hiéa & yém khi theo mé véi nguyén liéu i
can theo doi pH va diéu chinh vé nguomg pho hop  100% rom.

Biéng 5: pH ciia c4c nghiém thic

Nghiém thirc Giai doan (ngay)
(¥rom : %phan heo) 1-10 11-20 21-30 31-45 16-60
0:100 6,5£0,3 6,8+0,2 6,9+0,2 6,9:04 7,1:04
20 80 6,403 6,8:0,2 7,0:0,1 7,140,2 7,103
40: 60 6,5+0,2 6,7+0,3 6,8+0,2 7,1+0,2 7,0:0,4
50: 50 6,3+0,3 6,6+0,3 6,8+0,2 7,1+0,2 7,0£0,3
60: 40 6,3+0,3 6,5£0,3 6,7+0,1 6,9+0,2 7,0£0,4
80:20 6,240,3 6,3£0,5 6,6+0,1 6,7+0,2 7,0:0,4
100: 0 5,9+0,7 5,8+0,4 6,50,2 6,5+0,1 6,6:0,4
Ghi chii: S6 ligy dupr trinh bay ¢ dang trung binhd Jéch chudn
3.5.3. D kiém thily phan va sinh axit trong giai doan dau lam cho

pH thap, d6 kiém thip. & cac gai doan tiép theo qui
trinh thity phan va sinh axit gidm, qua trinh smh khi
métan 12 chi dao, gia tri pH ciia mé G ting dén va d¢
kiém cing tang lén.

Két qua phan tich do kiém ctia mé 1 cho thay d6
kiém dao déng 1170 - 4423 mg CaCO,/L (Bing 6).
Do kiém ctia mé 0 thdp & giai doan dau, sau d6 ¢6 xu
huéng tang din & cac giai doan tiép theo. Qua trinh

Bing 6: P$ kim (mg CaCO4/1) ctia cac nghiém thirc

Nghiém thire Giai doan (ngay
(% rom. : % phan heo) 1-10 11-20 21-30 31-45 46-60
0:100 1185+13 237725 2823+49 2433126 284295
20: 80 1678£10 2798465 237072 2123+28 2933+15
40:60 1898423 260050 2446+42 2107£21 287315
50: 50 176010 2438+13 2040+69 2142220 442325
60: 40 173720 2130+30 2247421 2128100 250010
80:20 1700£10 176320 1940+44 2215+40 2237+12
100:0 117018 143020 1447431 152018 1345+18

Ghi chii: 86 liéu duge trinh bay & dang trung binhdp léch chusn
Nhin chung, mot s6 nghiém thic ¢6 do kiém dud trinh & yém khi, dao.d{)ng trong khoing 1000 -
thip hon d6 kiém t6i wu nhung vidn nim trong 5000 mg CaCO,/L (Ren va Wang, 2004).

khoang thuan loi va cung cip kha nang dém tot cho 3.5.4. Pién thé oxy hda khir
Bing 7: D¢ oxy héa khir (mV) ctia cic nghiém thire
Nghiém thire Giai doan (ngay)
(% rom : % phan heo) 1-~10 11-20 21-30 31-45 46— 60
0:100 -261,4+46,1 -205,7+15,8 -177,7430,3 -136,5+10,1 -133,6+12,3
| 20: 80 -270,0£37,6 -239,8+33,0 -206,9+46,1 -151,8+14,0 -154,0+26,8
40: 60 -292,4+36,6 -255,2424,4 -225,8+42,4 -164,7+13,2 -166,4+16,2
50 : 50 -294,0+38,8 -247,5+20,9 -187,1+34,0 -167,4+£15, -151,9+19,2
60 : 40 -308,9+£35,7 -271,0+31,2 -217,5+39,9 -160,7+24,2 -142,5+29,8
80:20 -303,1+41,6 -266,3+43,9 -142,5+12,9 -116,4+15,6 -112,9+26,9
100:0 -312,5+39,2 -268.4+36,9 -205,2+79,6 -107,9+19,8 -113,6+17.9

Ghi chi: 56 ligu dupr trinh bdy ¢ dang trung binh+d¢ léch chuin
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Két qud dugc thé hién trong bing 7 cho thdy
dién thé oxy héa knr ciia cac nghiém thirc dao dong
trong khodng -313 mV dén -108 mV. Cang v& cudi
qud trinh 1, dién thé oxy héa khir c6 xu huéng ting
ca0 hon (-166 mV dén -112 mV) so véi khi bt dau thi
nghiém (-312 mV dén -216 mV)

Céc vi sinh vat yém khi tity nghi tiéu thy oxy hoa
tan trong nwdc va 13 nguyén nhan gidm dién thé oxy
hoéa khir (Gerardi, 2003). Dién thé oxy héa khir cang
am cho thdy moéi truéng trong mé 1 1A trang thai khir
cang cao, qué trinh khit s& thu4n lgi cho si phat trién
ciia vi sinh vat sinh khi métan. Dién thé oxy héa khir
thép nhat trong giai doan 20 ngdy d4u cho thdy qua
trinh khir xdy ra manh trong giai doan ndy, sau d6

ting 1én va gifr 6n dinh trong khoang -200 mV dén -
100 mV. Trong thi nghiém dién thé oxy hoa khir clia
mé t lubn am, day 14 yéu td thuan lgi cho vi sinh vat
sinh khi métan hoat dong.

3.6, Him lrong téng dam, tong lin, COD diu
vdo vd d4u ra mé i

Két qua nghién cinu cho thdy gia tri COD d4u ra
cuia cac nghiém thic (8,4 - 18,6 g/1) gidm dang ké so
voi dau vao (11,2 - 56,5 g/L), bén canh d6 thi ham
lwong tdng dam va tdng lan con tong déi cao, trong
img 14 410 - 1244 mg/L, 81 - 971 mg/L; ngoai ra két
qua con cho thdy, cic nghiém thirc phdi trgn c6 ty 1@
rom cang cao thi ham luong téng nito va tdng lan cé
xu hwdmg cang giam (Bang 8).

Bang 8: Him lugng tdng dam, tdng 1an, COD ddu vao va du ra mé u clia cic nghiém thirc

Nghiém thirc Téng dam (mg/L) Téng lan (mg/L) COD (g/L)
(% rom : % phan heo) | Pduvio Piu ra Déu vao Piu ra Ddu vio Pdu ra
0:100 48511 410+20 10744 81 +6 36,0+0,7 17,0+1,4
20: 80 762+19 571£16 315+9 283+21 56,5+1,5 17,4+0,9
40: 60 102127 886+14 640425 39435 28,6+4,3 15,0+1,5
50:50 1144+17 1024421 798+34 6047 24,5+1,3 18,6+1,5
60 : 40 1203+26 1080+75 801+16 630+40 45,3+3,0 13,40,6
80:20 1478+39 1199+12 1113463 80368 26,620,5 18,5+1,7
100: 0 1683+18 1244414 1148423 971+18 11,2+0,5 8,4+0,4

Ghi chu: s6 ligu durpe trinh bdy & dang trung binh + d¢ léch chuan

Qué trinh phan hiy yém khi chi yéu lam giam
chdt hiru co clia mé 1 thong qua viéc hinh thanh cic
khi CH, va CO, nén chil yéu lam gidm COD clia mé
1. Mot phén nito gidm di do sy hinh thanh khi NH;,
N, nhimg khong dang ké. Ddi véi ham lueng tdng
lan hau nhu khong thay déi trong qua trinh G yém
khi.

4. NETLUAN VA 10EN NGH)
4.1. Két luan

Rom lia c6 thé duge sir dung dé phéi tron véi
phan heo 1am ting hiéu qua sinh khi biogas. Nghiém
thire rom phéi tron véi phan heo & ti 1¢ 50% rom va
60% rom cho nang sudt sinh khi cao nhdt (846,6 va
841,8 L/KgVS 1., 13y), khong khéc biét so véi céc ti 1@
phéi tron khéc, nhung khic biét so véi nghiém thirc
100% rom va 100% phan heo (P<0,05).

Trong 10 ngay ddu cla thi nghiém, néng dé khi
métan thdp sau d6 tang din va én dinh. Bét ddu tir
ngay thir 11 néng 49 khi métan ciia céc nghiém thic

déu o hon 45%, c6 thé sit dung cho dun n4u. Viéc
phéi tron thém rom lim gia tang ty 1¢ khi métan
trong hén hop khi sinh hoc.

Sur phéi tron rom khéng anh huing 16n dén cac
yéu t6 méi trudng ciia mé G nhu nhiet do, pH, do
kiém va dién thé oxy hoa khir. Cac yéu t§ ndy déu
nim trong khoang thich hgp cho hoat dong ciia c4c
vi sinh vat trong mé 0 yém khi.

Ham lugng TN, TP trong ba thai ctia mé (1 rdt
cao, twong tmg 410 - 1244 mg/L va 81 - 971 mg/L c6
khé nang str dung nhu nguén phan hau co cho cay
tréng.

4.2. Kién nghi

Sir dung rom lam nguyén liéu bé sung cho ham
0 khi sinh hoc 1a mét giai phap cai thién moi trudmg
thong qua viéc téi sir dung pby pham néng nghiép,
déng thdi nang cao hiéu suat sinh khi sinh hoc cho
cac hdm 1. Tuy nhién, can cé thém cac nghien ciru
img dung bé sung rom cho c4c tii & va him 1 biogas
trong diéu kién thyc t&.
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Trong truomg hep phdi trén nhiéu rom, pH 14
mét trong cic yéu t6 cin duoc quan tim dé tranh
tinh trang pH giam thip inh huéng dén hé vi sinh
vit sinh métan.
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ENHANCE BIOGAS PRODUCTION BY SUPPLEMENTING RICE STRAW
Tran Sy Nam, Vo Thi Vinh, Nguyen Huu Chiem
Nguyen Vo Chau Ngan, Le Hoang Viet, Kjeld Ingvorsen
Summary
The h: “Enhi biogas production by Je rice straw”was conducted in batch anaerobic
digesters in laboratory conditions. The mixing ratios of rice straw and pig manure were 100% pig manure,
20% straw+80% 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 randomly in batch
anaerobic 21L reactors; cach mixing ratio was conducted in five replications and monitored in 60 days
coptinuously. The results showed that rice straw have a high | 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 4,40, 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 affect on e, pH, alkalinity and redox ial of fer jon liquid.
‘The dij had a high ation of total nitrogen and tota! phosphorus that could be used as organic
fetilizer. The research results strongly reveal that supplementing of rice straw could improve the biogas
efficiency of real biogas reactors.

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