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ABSTRACT

The study on “Biogas production from pig-raising wastewater by anaerobic package
cage rotating biological contactor with rice-straw medium”’ was implemented to assess
the possibility of using rice straw as medium to the anaerobic package cage rotating
biological contactor for livestock wastewater treatment as well as the substrate for
biogas production. The result of 51 days operation of 02 anaerobic package cages
rotating biological contactor with rice-straw medium (LOR) shows that the total
volumes of gas generated from LOR at hydraulic retention time (HRT) of 3 days and
from LOR at HRT of 6 days were 2531.8 L and 2384.7 L, respectively. LOR operated at
HRT of 3 days having the average organic loading rate (based on biofilm area) of
0.0263 kg COD/m**day could remove 60.04% of influent COD. LOR operated at HRT
of 6 days having the average organic loading rate (based on biofilm area) of 0.0131 kg
COD/m**day could remove 75.01% of influent COD. LOR operated at HRT of 6 days
gave more effective removal of organic matter than that of LOR operated at HRT of 3
days due to sufficient time for microorganisms to decompose solids and organic
substances. Afier stopping loaded LOR operated at HRT of 3 days the biogas output
was maintained higher than that of LOR operated at HRT of 6 days (417.6 L vs.
335.1 L). The results confirmed that rice straw could be used as medium for anaerobic
package cage rotating biological contactor for treating pig-raising wastewater and
producing biogas.

TOM TAT

Nghién ciru “San xudt khi sinh hoc tir nude thai chin nuéi heo véi long quay sinh hoc
yém khi gid thé rom” duwgc trién khai nham dinh gid kha nang sir dung rom lam gid
thé cho mé hinh long quay sinh hoc yém khi dé xir Iy chdt thai chan nudi va lam chdt
nén cho san xudt khi sinh hoc. Két qua van hanh 02 mé hinh long quay sinh hoc yém
khi gid thé rom (LOR) trong 51 ngdy cho thay tong thé tich khi sinh ra tir LOR c6 thoi
gian leu meée (HRT) 3 ngay va LOR cé HRT 6 ngay lan heot la 2.531,8 L va 2.384,7 L.
LOR & HRT 3 ngay vin hanh véi tdi nap chat hitu co trung binh tinh trén dién tich bé
mat gid thé la 0,0263 kg COD/m**ngay cho hiéu sudt logi bé COD la 60,04%. LOR ¢
HRT 6 ngay vin hanh véi tdi nap 0,0131 kg COD/m**ngay cho hiéu sudt logi b6 COD
la 75,01%. LOR & HRT 6 ngay cho hiéu qud xir Iy muée thai tot hon LOR & HRT 3
ngay do cé dii thoi gian dé cac vi sinh vt phan hiy chat rin, chdt hitu co. Sau khi
ngung nap LOR ¢ HRT 3 ngay duy tri dwoc luong khi sinh hoc cao hon LOR ¢ HRT 6
ngay (417,6 L so v6i 335,1 L). Két qua nghién ciru khang dinh cé thé tdn dung rom lam
gid thé cho long quay sinh hoc yém khi trong xir Iy nude thai chan nudi, san xudt khi
sinh hoc.

Trich dan: L& Hoang Viét, Dang Thanh Nhan, Nguyén Hoai Phuong va Nguyén V& Chau Ngén, 2016. San
xuat khi sinh hoc tir nude thai chén nudi heo v6i long quay sinh hoc yém khi gia thé rom. Tap chi
Khoa hoc Truong Pai hoc Can Tho. 47a: 13-21.

13



Tap chi Khoa hoc Truong Dai hoc Can Tho

1 GIOI THIEU

DPong bang song Curu Long (PBSCL) c6 thé
manh trong san xut ndng nghiép, nudi trong thay
san va chan nudi. Theo Tong cuc Thong ké (2015),
bBSCL la vung san xut lta trong diém cua Viét
Nam v6i tong dién tich gieo trdng nam 2014 1a
4,24 tri¢u hecta, chiém 54,35% trong téng ) 7,81
triéu hecta canh tac lua cua ca nudc. Tuong ung
véi dién tich canh tac va san lugng Iua thi lugng
rom phét sinh hang nim & PBSCL c6 thé dat trén 4
triéu tAn (Nguyen Vo Chau Ngan & Tran Sy Nam,
2015). Trong linh vuc chin nudi, sé luong heo &
DBSCL tinh dén thoi diém ndm 2014 1a 3,47 trigu
con va san lugng thit heo Xuét chuéng la 3,33 triéu
tan (Tong Cuc Thong ké&, 2015).

Chan nuoi heo quy mo6 ho gia dinh & PBSCL
tap trung & nhitng ving ven d6 dé dap tng nhu cau
cung tmg thuc pham cho cu dan d6 thi. Vi s dau
heo nuoi tai cac hd gia dinh khong 16n, dién tich
dat khong nhiéu, cdc hd dan con han ché trong
chon lya cac bién phap xir Iy nude thai phat sinh tu
qué trinh chan nudi. Phuong phéap xtr 1y bing ham
u khi sinh hoc (biogas) da dugc gioi thigu tir thap
ky ‘90 nhung van chua duoc img dung rong rii do
mot ) han ché vé chi phi dau tu hay do tudi tho
cong trinh (Nguyen Vo Chau Ngan, 2011). Do do,
mot loai cong trinh xir 1y co thé tich nho, chi phi
dau tu vira phai, hiéu qua xir Iy va tudi tho cao s&
gitp céc hd chan nudi co thém chon lya dé dau tu
cho viéc xir Iy nude thai chian nudi, gop phin bao
v€é mdi trudng.

bia quay sinh hoc 1a mdt trong nhitng phuong
phap sinh hoc dé xir Iy nudc thai theo kiéu bam
dinh. Dia quay sinh hoc thudng duoc thiét ké dé xir
ly nudc thai & dang hiéu khi, nhung ciing c6 nhiéu
nghién ctru str dung dia quay sinh hoc yém khi dé
xu Iy nudce thai nhu Laquidara ef al. (1986), Yeh et
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al. (1997). Wanner et al. (1990) da don gian hoa
viéc ché tao dia quay sinh hoc bang cach gidi thi¢u
16ng quay sinh hoc (LQSH). Sirianuntapiboon
(2006) dung LQSH yem khi dé xir Iy nuéc thai c6
chra du lugng clo voi néng d6 thdm chi lén dén 20
mg/L. Hé thong LQSH yém khi ciing dugc tng
dung xur ly nude thai tong hop chira dén 800 mg/L
BODs véi nhiéu ndng d6 du lwong xy-a-nua khac
nhau (Sirianuntapiboon & Chuamkaew, 2007).

Khi thiét k& va van hanh LQSH, can quan tim
dén chi phi ddu tu va thay thé cic gia thé trong
1ong quay do hau hét gia thé dwoc nhap khau tir
nudc ngoai co gia thanh cao. Dé giam gia thanh
dau tu va chi dong ngudn gia thé, Lé Hoang Viét
et al. (2014) va Lé Hoang Viét et al. (2015) da
nghién ciru str dung cac vt liéu co san, ré tién trén
thi truong nhu bong tim, dng nhya ludn dién lam
gia thé cho mo hinh LQSH hiéu khi xir 1y thanh
cong nude thai 16 giét md va nude thai ché bién ca
tra. Tran Sy Nam et al. (2014) da khang dinh rom
c6 thé s dung lam chat nén dé san xuat khi sinh
hoc va viée két hgp rom vé6i phan heo sé& cho ning
sudt sinh khi cao. Duya trén céc co s¢ khoa hoc trén,
nghién ctru nay sir dung rom lam gia thé cho
LQSH yém khi dé giam thiéu 6 nhidm tir nuéc thai
chin nudi heo, tin dung rom dé san xuit ning
luong, gop phan han ché d6t rom ngoai dong gay 6
nhiém khong khi.

2 PHUONG PHAP NGHIEN CUU
2.1 Phuwong tién thi nghiém

Céc thi nghiém dugc tién hanh trén hai mé hinh
LQSH yém khi do nhém tac gia tu ché tao. Long
quay c6 nip day kin bang kim loai, phia trén nép
duogc lp 1 van khi ndi v6i dng dan khi di vao ti
thu khi bé‘mg nhom. Khi tir tii nhém sé& duoc do dac
hang ngay dé danh gia trir lugng va chit luong khi
sinh ra.
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Ong din khi
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MAT BANG TI LE 1/100
Hinh 1: So' @6 LQSH yém khi sir dung trong thi nghiém

Céc thong s6 thiét ké chinh ciia mo hinh nhu
sau:

—  Chiéu rong mé hinh: W=0,39 m

— Chiéu dai m6 hinh: L=0,73m

— Chiéu sau cong tac: 0,5m

0,07 m
V=0,14m’
Digng = 0,36 m
Ligne = 0,68 m
Vigng = 0,07 m®
— Khdi lugng rom: Mrom= 2,1 kg
— Phén tram do rdng gia thé: R =86,67%
Gia thé dwoc st dung cho mé hinh LQSH 1a

rom ¢ chiéu dai khoang 30 - 70 cm. Téng dién
tich bé mat gia thé rom 12 S = 35,78 m>.

—  Chiéu cao mit thoang:
— Thé tich hoat dong:

— Puong kinh 16ng quay:
— Chiéu dai 16ng quay:

— Thé tich 16ng quay:

2.2 B tri thi nghiém

Nghién ctru dugc tién hanh tai cac phong thi
nghiém cua Bo mon Ky thudt Moéi truong, Khoa
Moi truong & Tai nguyén Thién nhién, Truong Pai
hoc Can Tho. Ca hai md hinh LQSH dugc b tri thi
nghiém khong lap lai.

2.2.1 Giai doan chudn bi

Nudc thai chan nudi st dung cho thi nghiém la
nude thai tir qua trinh vé sinh chuf"mg trai cua ba
Truong Viét Pau ¢ phuong Xuan Khanh, quan
Ninh Kiéu, thanh phé Can Tho. Trung binh mdi
ngay gia dinh sir dung 360 L nudc dé doi rira cho
15 kg phén heo. Trudc khi tién hanh thi nghiém,
méu nudc thai dugc thu va phan tich mot s6 thong
s6 dé danh gia mirc do phu hop cua viéc 4p dung
bién phép xtr Iy sinh hoc, ciing nhu cac bién dong
vé ndng do 6 nhidm theo thoi gian.
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Rom c6 4m d6 52% duge thu thap tir ruong sau
khi thu hoach giéng lua IR50404 ciia ong Huynh
Van B4, xa Bong Thanh, huyén Binh Minh, tinh
Vinh Long. Tién hanh can 2,1 kg rom cho mdi
16ng quay sinh hoc rdi tién xir Iy bang cach ngam
vao nudc thai liy tir ham U biogas dang hoat dong
trong 5 ngay dé thic day qua trinh tao mang sinh
hoc va kha nang phan hiy ctia rom.

2.2.2 Giai doan van hanh

Thoi gian ting truong cia vi khuan tao métan
rat 1au tir 3 - 30 ngay (Gerardi, 2003), vi thé & thoi
gian dau thi nghiém, nudc thai liy tir tdi u biogas
(4 m® dang van hanh 6n dinh) va phan heo duoc
dua vao cac 1ong quay dé bd sung ngudn vi sinh
vat nhdm ting mat do vi khuan va ddy nhanh qua
trinh tao mang sinh hoc. Tién hanh do dac khi
thanh phan va thé tich khi sinh hoc sinh ra mdi
ngay dé nhan biét LQR d3 hoat dong 6n dinh chua.
Khi thanh phan khi va thé tich khi sinh ra hang
ngay khong bién thién nhidu ching t6 mo hinh da
lam viéc tot, tién hanh ldy mau nudc thai dau vao
va dau ra cia hai mé hinh dé phén tich cac thong
s6 can theo ddi trong 3 ngay lién tiép va phan tich
cac thong s6 pH, BODs, COD, SS, TKN, TP, NH,*
nhiam danh gia kha nang xir 1y cia md hinh. Thanh
phan va thé tich khi sinh ra mdi ngay dugc do dac
va phén tich trong sudt 51 ngay van hanh.

Hai m6 hinh LQR duoc van hanh ban lién tuc
bang cach mdi ngay nap nudc thai hai lan vao thoi
diém 8 gio va 15 gid (twong tmg véi thoi diém vé
sinh chudng trai tai néng ho).

Trudc khi tién hanh thi nghiém nay, thi nghiém
dinh huéng van hanh LQR thyuc hién véi thoi gian
Iwu ton nude 1a 32 gid cho hidu qua loai COD thip
(bién thién tir 17,5 - 30,6%). Do d6, thi nghi¢m nay
s& tién hanh & HRT la 3 ngay (LQR3N) va 6 ngay
(LQR6N). Vi thé tich hoat dong cia md hinh 1a
140 L, luu luvong nap nudc thai cho hai mé hinh
duoc tinh toan nhu sau:

Luu lugng nap nude ciia LQR3N:

V _140x24 N

Qup =5 =——="=46,7 (L/ngay)
Luu lugng nap nudce cuia LQRON:
V _140x24 .

Qup =5 == =23,3 (L/ngdy)

V: thé tich hoat dong cuia bé (L)
0: thoi gian luu nudce (ngay)
Qnap: luru lugng nude thai can nap cho
mo hinh dé dat thoi gian ton luu lya chon

Trong nghién cltu nay, nudce thai s&¢ dugc nap
cho cac m6 hinh dén ngay thir 44, sau d6 ngung
nap va ti€p tuc theo doi thanh phan va luong khi
sinh ra dén ngay tha 51.
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2.2.3 Phwong phdp nghién civu va xir Iy s6 liéu

Quy trinh thu thap va phan tich cic mau nudc
thai (gom cac thong s6 pH, SS, BODs, COD, TKN,
TP. NH4") trudc va sau xir Iy dugc thyc hién theo
cic quy dinh cua tiéu chuan va quy chuan Viét
Nam hién hanh.

Riéng mau khi, cac khi thanh phin dugc phéan
tich bang may Biogas Pro 5000 (Geotech - UK),
luong khi sinh hoc sinh ra dwoc do bing dong hd
do thé tich khi Ritter (Dtrc).

Péi v6i mau rom sau khi van hanh LQSH dugc
ldy mau, say kho tuyét dbi sau do quy vé cung
trong luong ban dau ciia rom lam thi nghiém c6 do
am 52%.

Chudi sb liéu dau ra 51 ngady cia hai nghiém
thirc c6 thoi gian nap nudce 3 ngay va 6 ngay dugc
tién hanh phan tich thong k& ANOVA va kiém
dinh F ¢ mirc y nghia 5%.

3 KET QUA VA THAO LUAN
3.1 Thanh phén va tinh chét ciia nuwéc thai

Theo ddi qué trinh chan nudi va vé sinh chudng
trai & ho chan nuoi cho théy nude thai chan nudi
chu yéu 1 nudc vé sinh chudng trai voi ngudn giy
6 nhim chinh 1a phan - nudc tiéu heo va thirc an
thira hoa 1dn vao nuée. Lugng nude rira chudng va
khau phan 4n ciia heo bién dong 16n (do ho nay st
dung thirc an thira troén véi cam dé nuoi heo), lam
cho cac théng sd 6 nhiém trong nudc thai chan
nudi ciing bién dong 16n.

Bang 1: Cac thong s Iy héa ciia nuwéc thai chin

nuoi heo
Théng s6 Pon vi Nong d9 (n = 3)
pH - 732 +£0,12
SS mg/L 5.439 + 5554
BOD: mg/L 10.806,7 + 1.199,1
COD mg/L 19.569,0 + 1.213,7
TKN mg/L 292.8 £28,96
TP mg/L 173,45 +41,73
NH,* mg/L 60,73 + 6,61

Vé mit cam quan nude thai rat hoi va tanh, ham
luong cin lo limg rat cao. Do do, truée khi dwa
nude vao mo hinh can khudy that déu dé tranh hién
tugng ling cdn can trd qua trinh nap nudc thai vao
md hinh thi nghiém, cling nhu viéc gay ra sai khac
vé ndng do chat hiru co nap cho LQR.

Két qua phan tich cho thdy pH = 7,32 nim
trong khoang thich hop tir 6,6 - 7,6 cho qua trinh
xtr 1y yém khi (McCarty, 1964). Ty s6 BOD/COD
= 0,55 > 0,5 thich hgp cho xur Iy sinh hoc (Lé
Hoang Viét & Nguyén V& Chau Ngan, 2014). Ty
s6 COD : N : P =19.569 : 292,8 : 173,45 =350 :
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5,2 : 3,1 cho théy nudc thai cd du dudng chét cho
vi sinh vat yém khi phat trién (Metcalf & Eddy,
1991). Nhu vay, ngudn nudc thai nay cé tinh chat
phu hop dé xir 1y bang bién phap sinh hoc ma
khong can phai bo sung dudng chat va hiéu chinh
pH trong qua trinh v&n hanh.

3.2 Kha ning san xuit khi sinh hoc

Thé tich khi sinh ra hang ngay va thé tich khi
cong don trong qua trinh van hanh trinh bay ¢ Hinh
2 va 3. Trong 10 ngay dau, thé tich khi sinh ra it 1a
do hé vi sinh vat yém khi méi hinh thanh va dang
trong giai doan thich nghi. Tir ngay tha 10 dén

Phan A: Khoa hoc Tir nhién, Cong nghé va Méi truong: 47 (2016): 13-21

ngay tha 33, lugng khi sinh ra mdi ngay cia
LQR3N cao hon LQR6N. Nguyén nhan do lugng
nuéc thai nap cho LQR3N nhiéu hon so véi
LQRG6N s& cung cip nhiéu thirc an hon cho vi sinh
vét sinh khi métan. Tuy nhién, cling c6 mot sd
ngay luong khi sinh ra & LQR6N cao hon LQR3N
nhu ngay thtr 10, 11, 13, 22 va 29. So sanh voi dé
xuit nap chit hitu co tir 1 - 6 kg COD/m**ngay
(Polprasertc, 2007), luong chat hiru co nap vao
LQR3N cao hon (6,73 kg COD/m**ngay) dan dén
qué tai gy trc ché cho vi sinh vat sinh khi métan
tai mot s6 thoi diém.

90 -
80 -
70 -
60 -
50 -
40 -
30 -
20
10
0

.

The tich khi sinh hoc (L)

——LQR3N
—&—1QR6N

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49
Thoi gian do (ngay)

Hinh 2: Bién thién thé tich khi sinh ra hang ngay ctia nghiém thirc LQR3N va LQR6N
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Thé tich khi sinh hgc (L)

—— LQR3N
—=—] QR6N

0

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49
Thoi gian do (ngay)

Hinh 3: Thé tich khi sinh hoc cdng don ciia nghiém thirc LQR3N va LQR6N

Trong qua trinh chan nu6i c6 nhitng luc nguoi
dan ban bét heo, tai dan hodc heo bi dich bénh anh
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huong dén lugng chat nén nap cho I}ﬁm‘ u. Vi vay,
sau khi van hanh duogc 44 ngay, bat dau tu ngay
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thir 45 s& ngung nap nudce thai cho ca hai 1ong quay
dé danh gia xem sau khi ngung nap nudc thai, 1ong
quay nao s€ duy tri kha nang sinh khi lau va cho
luong khi sinh hoc nhiéu hon. Két qua cho thy sau
khi ngung nap LQR3N duy tri dugc lugng khi sinh
hoc cao hon LQR6N (417,6 L so véi 335,1 L).
Téng lugng khi sinh ra sau 51 ngay véan hanh cua
LQR3N va LQR6N lan luot la 2.531,8 L va
2.384,7 L. Két qua phan tich ANOVA va kiém
dinh F cho thdy thé tich khi cong don cta hai 16ng
quay khong khac biét c6 y nghia ¢ mirc 5%.

Két qua phan tich khi sinh hoc cho thay trong 4
ngay dau thanh phan ctia hon hop khi sinh ra tir hai
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16ng quay chua dat gia tri tiéu biéu cta khi sinh
hoc (con chira ham lugng cao cua cac loai khi tap
nhu CO,, O, H»S va khi khac, CHy chua dén 50%)
va bién dong nhiéu. Tir ngay thir 5 trd di phan tram
khi mé-tan trong hdn hop khi thu dugc tir hai 16ng
quay déu dat trén 50% hoan toan du dé sir dung
cho nhu cau dun nau. Viéc gia ting nhanh chong
thanh phan khi mé-tan trong thoi gian ngén c6 thé
la do gia thé rom c6 dién tich bé mat 16n (35,78
m?), lai duogc tién xir Iy trude nén chira mot luong
16n quén thé vi sinh vét yém khi giup thuc day qua
trinh phan hily chét hitu co dé sinh khi.

100 ~
~ 90 -
< 80 -
g 70
<€ 60
E 50
,:E 40
: 30 —4—1 QR3N
g 20 -
ﬁ 10 - —&=—[ QR6N
0
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49
Thaoi gian do (ngay)

Hinh 4: Thanh phin khi CHs trong hdn hop khi sinh hoc & LQR3N va LQR6N

Trong 3 tuan dau, phan trim khi CH, cua
nghiém thirc LQR3N cao hon cua nghiém thac
LQR6N trir mot s6 ngay (ngay thu 8, 9, 15 va 16).
Tir ngay 19 cho dén _ngay 40, phan trim khi CH,
cua hai long quay gan nhu twong duong nhau va
bién dong rét it (tr 64,6 - 72,1%). Tir ngay thir 40
t6i ngay van hanh cuéi, phén tram khi CH4 cua
LQR3N cao hon LQR6N, dong thoi trong giai
doan nay thé tich khi sinh ra & LQR3N ciing cao
hon & LQR6N. Do ¢ LQR3N lugng nap hang ngay
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nhiéu hon nén lugng chét rén hiru co, chit dinh
dudng lang dong lai nhi€u hon, vi sinh vat c6 thé
tiép tuc str dung dé sinh khi.

3.3 Hiéu qua xir ly nwéc thai

Nong do cac chat 6 nhiém trude va sau xir Iy
ctia hai 1dng quay dugc thé hién qua Bang 2. Dya
trén s liéu cua Bang 2, tai nap nudc va tai nap
chat hitu co duoc tinh toan trinh bay trong Bang 3.
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Bang 2: Nong d§ cac chit 6 nhiém trong nuéc thai diu vao va diu ra cia LQR3N va LQR6N

Thong s0 Ponvi Nuwéc thai Trung binh (n = 3) Hiéu sult xir 1y (%)
- Dau vao 7,42 + 0,09 -

pH - - Diu ra LQR3N 6,76 + 0,03 -
- Diu ra LQR6N 6,89 + 0,04 -

- Déu vao 20.179 +2.181,19 -

COD mg/L - Ddura LQR3N 7.991,33 + 729,09 60,4
- PAu ra LQR6N 5.042 + 841,38 75,01

- Ddu vao 11.548,33 + 1.653,4 -

BODs mg/L - DPiura LQR3N 4.728,33 + 505,01 59,06
- PAu ra LQR6N 2.995 + 546,17 74,07

- Dau vao 5.241,33 +£1.091,53 -

SS mg/L - Péura LQR3N 3.719,17 + 56,81 29,04
- Diu ra LQR6N 3.433,33 £ 406,15 34,5

- Dau vao 273,97 £ 74,91 -

TKN mg/L - Dlura LQR3N 334,57 + 16,53 -
- Diu ra LQR6N 376,71 + 70,72 -

- Dau vao 199,02 + 29,66 -

TP mg/L - Dlura LQR3N 187,58 + 32,92 5,75
- PAu ra LQR6N 172,63 + 10,87 13,26

- Dau vao 55,83 £7,91 -

NH,* mg/L - DPiura LQR3N 155,67 + 7,13 -
- Piu ra LQR6N 179,02 + 18,87 -

Biang 3: Piéu kién van hanh cia hai 16ng quay sinh hoc LQR3N va LQRG6N trong thi nghiém

Cic diéu kién vin hanh Don vi LQR3N LQR6N
Tai nap BOD trung binh tinh trén di¢n tich mang L = xBob kg BOD/m**ngay 0,0151 0,0075
Tai nap COD trung binh tinh trén dién tich mang L = 2222 kg COD/m**ngay  0,0263  0,0131
Tai nap BOD trung binh tinh trén thé tich hoat dong L=%""" kg BOD/m**ngay = 3.8522 19219
Tai nap COD trung binh tinh trén thé tich hoat dong L=%""22 kg COD/m**ngay = 6,7311 33584
Tai nap nudc theo dién tich gia thé cua 1ong quay q =% m’/m**ngay 0,0013  0,0007

pH: pH cla nudc thai sau xur Iy cia LQR3N va
LQRG6N lan luot 13 6,76 va 6,89 thip hon pH dau
vao (7,42) nhung van nam trong khoang thich hop
(6,6 - 7,6) cho qua trinh xir Iy yém khi (McCarty,
1964). Theo Gerardi (2003), pH ctia nudc thai dau
ra giam thap 1a do ¢ giai doan ddu cua qua trinh
phan hay yém khi, nhém vi khuin acetogenic va
acidogenic sinh ra a-xit. i voi LQR6N co thoi
gian luu dai hon nén vi khuén sinh CHy c6 du thoi
gian st dung a-xit dé tao khi CHy nén gia tri pH
tang cao hon.

SS: SS trong nuéc thai dau vao rat cao va bién
dong 1on (5.241,33 + 1.091,53 mg/L) do thirc an c6
nhiéu thanh ph@m ¢0 kich thudc to nhu can, vo trau
1an trong cam khong tiéu hoa dugc va thi ra ngoai.
Nong d6 chit ran lo ling trong nudce thai sau xir 1y
khong giam nhiéu (29,04% d6i véi LQR3N va
34,5% ddi v6i LQR6N). SS khong giam nhiéu 1a
do ché d6 nap nudc ban lién tuc, lugng nude nap
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cho mé hinh tap trung vao 02 lan nap trong ngay,
cong thém chiéu dai cia mé hinh ngan c6 thé dan
dén hién tugng “doan mach” lam cho SS trong
nuéc thai méi va SS trong md hinh bi cuén ra
ngoai. Nong d SS trong nudc thai dau ra cao dan
dén mot sé thong sd 6 nhidém khac nhu BOD va
COD d4u ra ciing cao. Két qua phan tich ANOVA
va kiém dinh F cho thay ndng do SS sau xir Iy cua
hai 10ng quay khong khac biét c6 ¥ nghia & mirc
5%.

BODs va COD: ndng d6 BODs dau vao cua hai
16ng quay twong dbi cao va c6 su bién dong kha
16n (11.548,33 + 1.653,45 mg/L) do khau phan in
hang ngiy ciia heo khong on dinh. BODs trong
nudc thai dau ra cia ca hai 16ng quay giam déng
ké, d6i véi LQR3N giam xudng 4.728 mg/L (hiéu
suat xir Iy 59,06%), & LQR6N giam con 2.995
mg/L (hiéu sudt xir 1y 74,07%). Tuwong tu COD
trong nudc thai ddu vao cao va c6 sy bién dong 16n
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(20.179 + 2.181,19 mg/L). Két qua phén tich nuéc
thai dau ra cua hai 1ong quay cho thiy ndng do
COD dau ra giam nhidu - LQR3N giam con
7.991,33 mg/L (hiéu suat xir Iy 60,4%) va LQR6N
giam con 5.042 mg/L (higu suat xir 1y 75,04%).
Két qua phan tich ANOVA va kiém dinh F cho
thiy ndng d6 BODs va COD sau xir Iy ciia LQR6N
thip hon ndng d6 BODs va COD sau xir Iy cua
LQR3N va khac biét c6 y nghia & mirc 5%. Hiéu
sudt xir Iy COD va BODs cia LQR6N tét hon
LQR3N do thoi gian Ivu dai hon du dé ling, kha
ning phan huy chat rin va cac chét 6 nhiém hitu co
t6t hon.

TP: ndng do phdt pho tong trong nudce thai dau
vao rat cao va ¢ su bién dong kha 16n (199,02 +
29,66 mg/L). Sau qua trinh xu ly ham luong TP
trong nudc thai dau ra giam rét it. Nghiém  thtrc
LQR3N giam con 187,58 mg/L (hidu suét xir ly
5,75%), trong khi LQR6N giam tr 199,02 mg/L
xudng 172,63 mg/L (hiéu suét xu 1y 13 ,26%). Ham
luong TP khong giam nhiéu 14 do vi khuén chi sir
dung mot phan phan con lai ling dong trong 16ng
quay; trong diéu kién yém khi s& chuyén thanh
dang P hoa tan, khi nudc thai ra ngoai thi P hoa tan
ciing di theo ra ngoai. Két _qua phén tich ANOVA
va kiém dinh F cho thiy nong d6 TP sau xir 1y cia
hai 16ng quay khong khéac biét co y nghia ¢ muc
5%.
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TKN va NH;": ndong d6 TKN va NH,* trong
nude thai dau vao twong ddi cao va bién dong 1on
(273,97 £ 74,91 mg/L; 55,83 = 7,91 mg/L). Sau xur
1y ham lwong TKN va NH,* dau ra cua hai 16ng
quay cao hon dau vao. Nong do NH," dau ra cua
LQR3N va LQRON tang tur 55,83 mg/L 1én 155,67
va 179,02 mg/L. Déi véi TKN, LQR3N ting lén
334,57 mg/L, con LQR6N ting 1én 376,71 mg/L.
Diéu nay duoc 1y giai dwa trén TKN 1a téng dam
hitu co va dam a-mon. Trong nudc thai, dam hiru
co chu yéu nim trong philn chét ran lo ling (thtre
in moi tiéu hoéa mot phan trong phén heo), phan
nay ling dong trong 10ng quay chuyén hoa thanh a-
mon nén ham luong a-mon ting cao. A-mén la chét
hoa tan, véi lugng a-mén cao vi khuan trong mod
hinh chi st dung dugc mot phﬁn, phén con lai khi
nap nudc thai vao s& bi ddy ra ngoai cong vi mot
luong TKN trong chét rén lo ing cta nudc thai
méi do hién tugng doan mach nén ham lugng TKN
dau ra tang cao. Két qua nay phu hop véi nghién
ctru cia Tchobanoglous & Burton (1991), qua trinh
xtt Iy yém khi c6 nhuge diém 1a khong xir 1y t6t
cac dudng chat nhu N va P. Tuy nhién, néu nuéc
thai ndy duoc dung trong canh tac ndng nghiép nhu
nudi ca, trong cdy s€ cung cép ngudn dam t6t cho
a0 ca va cdy trong. Két qua phan tich ANOVA va
kiém dinh F cho thiy nong d¢6 TKN va NH4" sau
xtr 1y cua hai 16ng quay khong khac biét c6 ¥ nghia
& muc 5%.

Hinh 5: Rom truwéc van hanh (trai) va sau vin hanh LQR3N (giira) va LQR6N (phai)

Sau 51 ngay lam thi nghiém toan b rom trong
hai LQR dugc lay ra dé quan sat, két qua cho thay
rom da bi phan hity va giam trong lugng nhiéu so
v6i ban dau. Trudc khi thi nghiém, trong lugng
rom cta mdi 16ng quay 1a 2,1 kg va két thic van
hanh thi nghiém thi trong lugng rom cua hai 1ong
quay con lai & LQR3N va LQR6N lan luot 1 0,7
kg va 038 kg. O LQR3N luong rom sau thi
nghiém c6 kich thude 16n hon va trong lugng cao
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hon so véi LQR6N, nguyén nhan 1a do luwgng nap
nguyén liéu cia LQR3N nhiéu nén lugng chit 6
nhiém hitu co ¢6 trong nudc thai nhiéu hon, do do
vi sinh vat st dung lugng rom it hon.

4 KET LUAN VA BPE XUAT

Két qua nghién ciru cho phép rat ra mot s két
luan sau:



Tap chi Khoa hoc Truong Dai hoc Can Tho

— €0 thé sir dung 1dng quay sinh hoc yém khi
v6i gia thé 1a rom dé san xuat khi sinh hoc tir nudc
thai chan nuoi heo.

— Viéc st dung 1dng quay sinh hoc yém khi c6
thé giam chi phi dau tu do thoi gian ton luu nudc
ngin hon (3 - 6 ngay) so véi cac loai him u yém
khi khong gia bam khac (thuong 1a 20 ngay).

— Do thoi gian ton luru nudce ngan, ndng do ni-
to va phdt-pho trong nudc thai dau ra con lai rat
cao, can ¢ nhitng giai phap xu 1y hay tai str dung
nude thai.

Mot s kién nghi duoc dé xuat:

— Do ti 1& dai: rong cia md hinh nhé dan dén
hién tuong doan mach, gdy anh huong dén chét
luong nude sau xtr 1y, can tang ti 16 dai: rong cua
moé hinh cho céc nghién ctru tiép theo hay khi 4p
dung vao thyc té.

— Nudc thai ddu ra con chira nhidu dudng chat
can duoc tai sir dung cho canh tac cdy trong hay
nudi thuy san gilp tang thu nhép cho nong ho,
khong dua tryc tiép ra ngoai s& lam 6 nhiém moi
truong tiép nhan.

— Luong rom lam gi4 thé nén dwoc dinh ky
thay mdi va nghién ciru sit dung né dé u phan
compost bon cho cdy trong.
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