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ABSTRACT

Sludge from the Pangasianodon Hypophthalmus fishpond and mushroom
compost is amongst enormous wastes which is rich of carbon and nitrogen
in the Vietnamese Mekong Delta. This study focuses on evaluating the
biogas production from lab scale batch anaerobic of co-digestion
pangasianodon hypophthalmus fishpond sludge and mushroom compost by
20L testing sets. The mixing ratio for both input materials was calculated
based on ratio of COD:N:P (defined by C:N ratio) that was suitable for
anaerobic microorganism system. Total five treatments were set up in
different ratios of fishpond sludge and mushroom compost and 01 control
treatment. The volume of produced biogas and biogas components of all
treatments was recorded at every 4 days and in 60 continuous days. The
anaerobic process control parameters such as ambient temperature, pH
and alkalinity were also recorded. The testing results showed that the
biogas production increased due to treatments with high C:N value.
Comparing to the control treatment, the biogas production were 126.6%,
151.3%, 171.8%, 213.5% and 298.6% corresponding to treatments with
the C:N ratio of 20:1, 25:1, 30:1, 35:1 and 40:1, respectively.

TOM TAT

Hang nam ¢ dong bang song Cuu Long lwong bun ddy ao nudi cd tra tham
canh va rom sau 1 ndm la nhitng nguon thai giau nito va cacbon dwa vao
méi trieong véi s6 lwong lom. Thi nghiém 1 yém khi theo mé hon hop bin
ddy ao nuéi cd tra tham canh va rom sau it nam dwoc tién hanh nham
khao sat kha ndng sinh khi biogas trong diéu kién phong thi nghiém véi
binh i 20 L. Phéi trén hai loai nguyén lieu dua trén ty I¢ C:N, d(fng thoi
kiém tra ty l¢ COD:N:P 16i uu cho hoat dong cua hé vi khudn yém khi
trong mé 1. Thé tich khi biogas va phan tram khi thanh phan (CHy, CO»,
khi khéc) dwoc do dac 4 ngay/lan trong suot 60 ngay thi nghiém, véi 5
nghiém thirc dwoc phéi tron tir hai loai nguyén liéu, cing véi 1 nghiém
thire d6i chimg (chi u bun ddy ao cd tra tham canh). Cdc yéu t6 danh hiong
dén qud trinh 1t nhir nhiét @¢ phong, pH, do kiém ciia mé i dwoc ghi nhdn
hang ngay. Két qua thi nghiém cho thay khi phoi trén hai logi nguyén liéu
bin déay ao nuéi cd tra tham canh va rom sau 1 nam, kha ning sinh khi
biogas tang ti 1é thudn véi ty 1é C:N ciia mé . So véi nghiém thirc doi
chitng, thé tich sinh khi tang lan lwot la 126,6%, 151,3%, 171,8%, 213,5%
va 298.6% twong wng voi cac nghiém thirc co ty I¢ C:Nla 20:1, 25:1, 30:1,
35:1va40:1.
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1 PAT VAN BE

Céa da tron dugc nudi thdm canh trong bé hoac
trong ao va sir dung hoan toan thirc an ché bién s&
thai ra luong thirc an thira (dudi dang bun) truc tiép
vao moi trudng séng rach hodc ao nudi (Nguyén
Thanh Phuong, 1998). Theo Lé Bao Ngoc (2004)
trong hé théng nudi ca tra tham canh tai lugng N
va P du thira ting theo su gia tang khdi lugng binh
quéan cua ca. Dinh dudng tich lity trong ca lan lugt
la 65,4%N, 16,8%P va thai ra modi truong la
34,6%N va 83,2%P. Binh quan dé san xuat 1 kg ca
tra can 69,9 g N va 11,3 g P, nhung lai thai ra moi
truong 23,2 g N va 8,66 g P. Theo quy hoach phat
trién dén nam 2020, san luong ca tra nuodi trong tai
PBSCL s& 1a 1.850.000 tin thi lugng chit thai
tuong (mg 42.920 tin N va 16.021 tan P.

Theo du béo ciia Bo Nong nghiép va Phat trién
Nong thon, ndm 2015 san lugng lta & vung
DBSCL sé tang 1én 20.800 nghin tan, nam 2030 1a
21.000 nghin tin. Vi san lwong lua du bio nim
2015 thi lugng rom ra wdce tinh twong Ung san sinh
ra 1a 20.800 tan. Hang nam, mdi ha dét lua cao san
o BDBSCL da cho ra mét lugng rom ra rat 16n tr 10
dén 15 tin/ha (trung binh mdi tén lua ¢6 1 tin rom
ra) (Nguyén Bao Vé va Nguyén Thanh Héi, 2008).

Cén ct trén ham luwong cacbon cé trong rom
sau U ndm va ham luong nito c¢6 trong bun day ao
nudi cé tra thim canh. Thi nghiém duogc tién hanh
phéi troén dua trén ty 1¢ C:N thich hop cho mé u
yém khi. Nhu vay, bun thal tir day ao nuodi ca tra
tham canh va rom sau u nam sé& la nguon nguyén
lidu v6i ngudn dudng chit dbi dao va sb luong thai
bo 16n dugc tan dung déu yém khi theo mé sinh
khi biogas.

2 PHUONG PHAP NGHIEN CUU
2.1 Chuin bj thi nghi¢m

Bun thai tir day ao nuoi ca tra thAm canh dugc
thu tai xa Tan Loc, quan Thét Nét, Thanh phd Can
Tho. Bun duoc bao quan trong bdn 500 L va duoc
khudy déu dong nhét trudce khi phan tich cac dudng
chat. Rom sau ¢ ndm rom thu gom tir cac hd dan
tréng ndm rom tai quan O Moén, Thanh phé Can
Tho vao vu Hé Thu, dugc phoi trong bong mat dén
trong lwong khong ddi. Sau do cit ngan khoang
142 cm va tron déu dé dugc hdn hop dong nhat
trude khi phan tich cac dudng chit.

B9 thi nghiém 0 yém khi theo mé dugc ché tao
tur thung nhya dung tich 20 L n6i véi tai nhom thu
khi biogas thong qua ong nhya. Tat ca cac khop
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noi cua bd thi nghiém dugc gan dém cao su nham
dam bao kin nudce va kin khi cta hé thong.

Hinh 1: B) thi nghiém i yém khi theo mé

2.2 BO tri thi nghiém

Cac thi nghiém duoc bb tri tai Phong thi
nghiém Xt ly chat thai ran - Khoa Moi truong va
Tai nguyén Thién nhién - Truong Dai hoc Can
Tho. MOoi nghiém :[hﬁ’C thi nghiém dugc lap lai 3
lan voi cac thong so nhu trinh bay ¢ Bang 1.
Bang 1: Cac thong s6 bo tri thi nghiém

Nghi¢ém thiee C:N  Rom khé (g) Bun (L)

NTbC 9:1 - 18
NT1 20:1 57,52 18
NT2 25:1 94,25 18
NT3 30:1 141,13 18
NT4 35:1 202,82 18
NT5 40:1 287,64 18

Cac nghiém thiac dugc sép da} ngau nhién dé
dam bao tinh khach quan trong bo tri thi nghiém.
Céc binh 0 dugc lic hang ngay dé nguyén ligu
dugc tron déu tranh tao vang nodi, dong thoi ting
kha nang phan huy.

Céac nghiém thuc U yém khi theo mé _duogc
theo doi lién tuc trong vong 60 ngay. The tich
khi biogas sinh ra (do bang dong ho RITTER ¢6 do
chia nhé nhat 2 mL) va thanh phan khi (st dung
may do Geotechnical Instruments GA94 sai sO
0,5+3,0%) dugc ghi nhan mdi 04 ngiy/lan trong
suot thoi gian thi nghiém.

3 KET QUA VA THAO LUAN

3.1 Cic yéu to anh hwéng dén qua trinh i
yém khi

3.1.1 pH

Theo cac nghién ctu cua Ng(‘)’Ké” Suong va
Nguyén Lan Diing (1997), pH 1a yéu t0 gop phan
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quan trong ddi voi hoat dong séng cuia vi khuan
sinh khi methane, gidi han pH thich hop cho cac vi
khudn sinh methane ton tai va phat trién 1a 6,5+
7,5. Nhu vay, gia tri pH trudc va sau khi xur 1y cta
cac mé u thi nghiém trong khoang 6,65+6,98 la
nam trong gi6i han thich hop cho su phét trién cua
vi sinh vat.

Bang 2: Gia tri pH ciia cac nghiém thirc

_Nghiém thire Trude xw ly Sau xir ly
NTBC 6,84 6,98
NT! 6,73 6,84
NT2 6,69 6,72
NT3 6,69 6,80
NT4 6,65 6,67
NT5 6,72 6,83

3.1.2 D¢ kiém

Do kiém 14 s6 do kha ning trung hoa axit co
trong nudc, cic hop chit kiém trong nudc nhu
bicacbonat, carbonat, va hydroxit loai bé cac ion
H* va giam d¢ axit cta nudce, trong d6 bicacbonat
1a dang d6 kiém chi yéu. Do kiém dwoc xem la
dung dich c6 tinh dém dé gitr pH khong giam nhiéu
khi dua nhitng chat co tinh axit vao trong nudc.
Theo Lé Hoang Viét (2003) d6 kiém ctia hdm u can
phai duoc gitr & khoang 1000-5000 mg/L dé tao
kha nang dém tt cho nguyén liéu nap.

Bang 3: P) kiém ciia cic nghiém thirc

Nghiém Truwde xir ly Sau xir ly

thire (mgCaCOs/L) (mgCaCOs/L)
NTBC 1767 1867
NT1 1833 1933
NT2 1900 2069
NT3 2067 2200
NT4 2166 2367
NTS5 2267 2663

Két qua phan tich cho thiy d6 kiém truéc khi
Xt ly cua cac nghiém thirc dao dong trong khoang
1767+2267 mgCaCOs/L va nam trong khoang dém
thich hop. Sau qué trinh 0 d6 kiém c6 khuynh
hudéng tang, dao dong 1867 + 2663 mgCaCOs/ L.
Nguyén nhan la do ¢ giai doan 2 cua qua trinh
phan hity yém khi chét hitu co tao thanh methane 1a
giai doan thuy phan va axit hoa, day la giai doan
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chuyén hoa cac monomer dugc sinh ra ¢ giai doan
1 thanh axit acetic, H, va COa.

3.1.3 Til¢ COD:N:P

Trong qua trinh thi nghiém, nguyén li¢u duoc
sir dung 13 bun day ao c6 ham lwong chét rén rat
thdp nén dé dam bao ti 1& dinh dudng phu hop cho
mé U can phai xét dén ti 16 COD:N:P. Theo
Chernicharo (2007) ty 18 t6i wu cho cac qua trinh
1én men yém khi dbi v6i cac ngudn thai giau
hydratcacbon nhu thi nghiém nay la COD:N:P =
350:5:1.

Bang 4: Ti 1¢ COD:N:P ciia hdn hop i diu vao

_Nghiém thirc COD:N:P
NTBC 350:26:02
NT1 350:27:02
NT2 350:29:03
NT3 350:32:05
NT4 350:37:08
NTS5 350:43:12

Ti 1¢ dinh dudng COD:N:P cia cic hon hop
trude khi xur 1y cao hon so vdi nhu cau vé dinh
dudng ChO su hoat dong cua vi siph vat nén mé U
khong can bo sung thém dudng chat.

3.2 Kha néng sinh khi biogas ¢ cic nghiém thirc
3.2.1 Thoi diém sinh khi cuc dai ciia mé i

Thé tich khi biogas sinh ra & cac nghiém thire
duogc do voi chu ky 4 ngay/lan trong sudt thoi gian
thi nghiém. Két qua ghi nhén cho thiy thé tich khi
biogas bién thién khong 6n dinh trong sudt qua
trinh thi nghiém, nhin chung & 12 ngay dau thé tich
biogas sinh ra con thép, sau do tang cao va dat cuc
dai ¢ ngay thtr 16 (riéng NTDC va NT4 dat cuc dai
& ngay th 20). Sau d6 thé tich biogas ¢ cac
nghiém thuc c6 xu hudng giam va lai tdng cao &
ngay thir 36 roi tiép tuc giam thap & ngay thir 40.

Dén ngay thir 44 tang va sau do lai giam ¢ ngay
thir 48. Bén ngay thir 52 thé tich biogas lai tang tr&
lai nhung ting it rdi giam vé sau. Thé tich biogas
sinh ra ¢ cic nghiém thurc cé xu hudng gidm theo
thoi gian, do lugng rom sau U ndm duoc st dung
khac nhau giira cic nghiém thirc nén chét hitu co
d3 bi phan huy khong dong déu nén luong khi sinh
ra khac biét gilra cac nghiém thuec.
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Thé tich Khi
(ml)
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Bang: 5 Thé tich va thoi gian khi sinh ra cuc dai

Thé tich  Thoi gian
Nghiém thirc biogas cuc mé U cuc

dai (mL) dai (ngay)
NTBC 1145 20
NT1 1230 16
NT2 1615 16
NT3 1840 16
NT4 2215 20
NT5 3220 16

Trong sudt qué trinh thi nghiém, cac nghiém
thire dwoc lic dao dé ting kha nang phan huy cac
chat hiru co vi theo Nguyén Quang Khai (2009)
viéc khudy ddo hdn hop 1 c6 tic dung ting san
luong khi 1én dang ké, né dam bao cho nguyén ligu
chwa phan huy tiép xuc duge véi vi khuin. Khudy
dao ciling ngan ngura sy hinh thanh céc can ba trong
bé phan huy (Fabien Monnet, 2003). Tuy nhién,
viéc lugng khi sinh ra van con ting mot vai dot
sau chu ky tang cuc dai co thé 1a do ton tai mot

s6 thanh phan hiru co kho phan huy trong nguyén
liéu u.

3.2.2 Nghiém thirc sinh khi biogas tot nhat

Dé tim ra nghiém thirc nao cho két qua sinh khi
biogas t6t nhat, tién hanh so sanh kha nang sinh khi
trén 1 kg ODM phan huy gitta cac nghiém thirc véi
nhau. Két qua ning suat sinh khi cho thay tong thé
tich khi biogas sinh ra ti 1¢ thudn véi khéi luong
ODM; ning suét khi tang dan theo ti 1¢ phdi tron
dao dong tr 0,17+0,28 m? biogas’kg ODM phan
huy*ngay. Theo Lé Hoang Viét (2005) ning suét
sinh khi cua cac nguyén liéu bién thién theo ché do
nap, diéu kién moéi trudng trong mé ... Nguoi ta
uéc tinh c¢6 khoang 0,2+1,11 m® khi biogas dugc
sinh ra tor mot kg vat chét kho cua nguyén liéu nap.
Mat khac, theo NAS (1997) (trich bdi Lé Hoang
Viét, 2005) kha nang sinh khi cua 1a cdy tinh trén
tong cac chat ran 1a 0,5 m*/kg*ngay. Theo Nguyén
Quang Khai (2001) nang sut sinh khi ciia rom ra
kho 1a 1,5+2 m3/g nguyén liéu tuoi*ngay.

Bang 6: Ning suit khi sinh ra mdi ngay ciia cic nghiém thirc

_Nghiém thirc NTDPC NT1 NT2 NT3 NT4 NTS
Tdng thé tich khi biogas (m**107/ngay) 0,13 0,17 020 0,23 0,28 040
ODM phan hay (kg*10-3/ngay) 0,85 097 1,04 1,14 127 144
Ning suit sinh khi biogas (m*/ngay*kg ODM phan huy) 0,16 0,17 0,19 020 0,22 0,28

Két qua thi nghiém cho ning suét khi thép hon
so v6i két qua nghién ctru cua Bilitewski er al.
(2000) trich boi Emilia den Boer et al. (2005) véi
ning suat sinh khi 0,48+0,96 m’/kg ODM. Tuy
nhién, két qua thi nghiém lai twong tu véi nghién
ciru cua Fricke et al. (2002) trich boi Emilia den
Boer et al. (2005), Michael Winter va Matt Lobley
(2009) va cao hon so v&i két qua nghién ciru
Nguyén Quang Khai (2001).

Bun ddy ao ca tra thim canh 1d ngudn nguyén
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lidu c6 nhiéu nito va it cacbon, theo Ngo Ké Swong
va Nguyén Lan Diing (1997) trong mé u yém khi
khi c6 du nito thi cacbon nhanh chéng bi sir dung
hét va su 1én men cling bi dung lai, do dé néu cung
cép du ngudn cacbon cho mé u s& lam ting kha
nang sinh khi cho mé 4. Nhu viy, ddi voi nhiing
nguyén liéu thira nito can phai phdi tron thém
nhitng nguyén liéu c6 nhiéu cacbon dé tao can
béng cho vi sinh vat phat trién. Tuy nhién, viéc nap
qua nhiéu cacbon s& d& gdy nghet mé u do cacbon
can mot khoang thoi gian du dai dé phan huy hét.
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3.2.3 Thoi gian ton luu ciia mé u
Thoi gian ton lwu ctia mé u 1a thoi gian nguyén
liéu ndm trong thiét bi G yém khi. Chinh trong
khoang thoi gian nay nguyén liéu bi phan huy va
sinh khi biogas. Vi ché d6 nap theo mé thi thoi
gian ton luu chinh 1a thoi gian tir lac nap nguyén
liéu dén lac lay nguyén liéu ra. Theo Lé Hoang
Viét (2005) néu thoi gian ton luu ngin cac vi
khuén khéong phan huy kip nguyén liéu, con thoi
gian ton luu dai thi tich iy nhiéu can ling. Thoi
gian ton luu t8i wu bién thién tir 10+60 ngay.
Phén trim
(%)
100
90
80 -

\ . 70
Hinh 3: Phan tram the tich khi

biogas sinh ra so véi tong thé tich
khi tich liiy
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Két qua cho thiy tir ngay 40 tit ca cac nghiém
thirc c6 thé tich sinh khi con lai so v6i tong thé tich
khi tich liiy giam dong loat dudi 10%. Tir ngdy 44
dén ngay 60 c6 tang tré lai nhung khong dang ké
so voi ngay 40 va ciing dudi 10%. Viéc nay cho
thdy néu kéo dai thoi gian ton luu dén 60 ngay thi
tong thé tich khi sinh ra trong 20 ngay tang thém la
khong nhiéu, déng thoi phan trim sinh khi ciing
khéng 16n (< 10%). Diéu nay con din dén viéc
tang thé tich him 1. Nhu vay, thoi gian ton luu cua
mé u tbi da 1a 40 ngay 13 hop 1y.

—— NTDC
—— NT2
—x— NT4

—o—NTI1
——NT3
—e— NT5

Thoi gian

4 8

3.2.4 Thanh phan khi biogas

Theo Lé Hoang Viét (2005) thanh phan % cua
khi biogas san sinh tir nguyén liéu bun, phé pham
nong nghiép... 6 khi CH, chiém 55+65%, khi CO,
chiém 35+45%, khi N, khoang 3%, khi H, khoang

1% va khi H,S khoang 1%. Mat khac, theo Nguyen
Quang Khai (2009), Ngo Ké Suong va Nguyen
Lan Diing (1997) thi ham lwong CHs chiém
50+70%, khi CO, chiém 35+45%, khi N, khoang
3%, khi H, khoang 3%, khi H,S khoang 3% va khi
0O, khoang 3%. Trong diéu kién vi sinh vat hoat
dong kém thi thanh phan khi CH, bi giam con
40+50%. Ngoai ra thanh phan khi biogas phu thudc
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90% 1
80%
70% 1
60% -
s0% <l [ |
a0% 1} f
30% F:
20% | f
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Hinh 4: Phén trim thanh
phan khi biogas ciia cac
nghiém thic

12

16 20 24 28 32 36 40 44 48 52 56 60

van hanh
(ngdy)
vao loai nguyén liéu, dién bién cac qua trinh sinh
hoc, thoi gian phan huy va nhiét 6 moi truong.

Két qua do dac khi thanh phin cta cac nghiém
thirc cho thay:

— Thanh phan khi CH4 ciia cac nghiém thirc
dao dong tir 52,89 + 54,29%.

— Thanh phan khi CO, ciia cac nghiém thirc
dao dong tir 35,11 +39,07%.

— Thanh phin CH, khé thp so voi cac tai ligu
tham khao c6 thé do trong rom c6 chira celluloza
ket hop véi lignin va hemicelluloza dé tao ra mot

céu tric soi go phtrc tap kho phén huy (Nguyén
Quang Khai va Nguyén Gia Luong, 2010).

O khi khac
mCO2

&1 CH4

=lelslgls

NTDBC

- Telaly

NTI1
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4 KET LUAN VA PE XUAT

Sau 60 ngay tién hanh thi nghiém u yém khi
theo mé hon hop bun ddy ao nudi ca tra thaim canh
va rom sau u ndm véi cac nghiém thirc khac nhau
tinh theo ti 16 C/N, mot s6 két qua duogc ghi nhan
nhu sau:

— Kha ning sinh khi biogas ctia hon hop bun
day ao nudi c4 tra tham canh va rom sau U ndm
dugc cai thién dang ké néu gia tang ti 1¢ phdi tron
clia rom sau 0 ndm vao hdn hop u yém khi. So
sanh voi nghiém thire di chimg chi u bun day ao,
thé tich sinh biogas ciia cac nghiém thirc phdi tron
dat 126,6%, 151,3%, 171,8%, 213,5% va 298,6%
tuong ung voi cac nghiém thuc cé ty 1€ COD:N:P
la 350:27:2, 350:29:3, 350:32:5, 350:37:8 va
350:43:12.

— Thanh phan khi biogas dao dong véi ham
luong khi CH4 tir 52,89+54,29% va khi CO; tir
35,11+39,07%.

— Ning suat sinh biogas dao dong tir 0,17+
0,28 m*/kg ODM phan hity*ngay.

— Thoi gian phan hily cac hop chat hitu co cho
lwong khi biogas cuc dai 1a 16 ngay, c6 thé kéo dai
dén 20 ngay.

— Thoi gian ton lvu t6i da cua mé u phdi
trén rom sau i nam va bun day ao ca tra tham canh
nap trong diéu kién 0 yém khi hoat dong theo mé 1a
40 ngay.

Mot sb dé nghi giup hoan thién hon Kkét qua
nghién ctru:

— Thi nghiém nay chi tap trung vao danh gia
kha ning sinh khi cta cic mé 1 phdi tron ma chua
danh gia cac thong s6 6 nhidm vé mit dudng chat
va vi sinh con ton tai cua b thai dau ra. Can tiép
tuc mot sé nghién ciru dé danh gia cac thong sé 6
nhiém nay nhim danh gia duoc chit lwvong ba thai
dau ra.

— B tri thi nghiém trén mo hinh 16n hon dé
thé tich khi sinh ra trén ngdy cao hon nhim rit
ngin chu ky do, han ché anh huong cua cac yéu t6
modi truong khi trir khi dai ngay.

B6 tri thém thi nghiém nap theo ban lién tuc,
hodc lién tuc dé c6 két luan téng quat hon trude khi
trién khai vao thuc té.
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