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ABSTRACT

This study was performed based on anaerobic batch experiment in 60 days with
biological pre-treatment water hyacinth methods such as (i) biogas digester effluent,
(i) dark anoxic sediment, (iii) ditch water, and (iv) tap water and 100% pig manure.
The results indicated that pre-treated water hyacinth by dark anoxic sediment could
speed up biogas process and have greater daily biogas production capacity than that
of pre-treated with tap water, biogas digester effluent and ditch water. On the 30" day,
the cumulative biogas production of water hyacinth pre-treated by dark anoxic
sediment, biogas digester effluence was greater than other pre-treatment methods
(p<0,05). On 60" day, the cumulative biogas production of water hyacinth pre-treated
by dark anoxic sediment, biogas digester effluence and tap water was not significantly
different, but it is significantly different with the experiment of ditch water and 100% of
pig manure (p<0.05). Biogas produced fiom the day 6" to 20" accounted for more
than 40% of the total. The concentration of methane was low in the first week,
increased in the week after and then remained stable at the rate of greater than 50%.
The methane concentration was not significantly different among pre-treatment
methods. Biogas yielded from all treatments ranged from 436-723L/kgVSdeqraded. The
results showed that water hyacinth pre-treated with dark anoxic sediment and biogas
digester effluent could enhance biogas production.

TOM TAT

Thi nghiém duoc thuc hién theo phuong phap Yyém khi theo mé trong 60 ngay voi cac
phuong phdp tién xir Iy luc binh bang (i) nude thai biogas, (i) nede bim den, (iii) nieée
ao, (iv) mudc may va nghiém thirc 100% phdn heo. Két qud nghién ciru cho thdy luc
binh tién xir Iy bang meée bin den givp qud trinh sinh khi dién ra nhanh hon va heong
blogas sinh ra hang ngay cao hon so voi tién xik Iy bang nweoc may, nwoc thai biogas
va nuée ao. O thoi diém 30 ngay, heong khi tich don cua cac binh u tién xir Iy bang
biin den va muée thai biogas cao hon cdc nghiém thire tién xit Iy khdc (p<0,05). Luwong
khi biogas tich don sau 60 ngay khong c6 s khdc biét gitia cdc phirong phdp tién xir Iy
bang miGe bin den, nuede biogas va meée mdy, nhumg cao hon nuée ao va 100% phan
heo (p<0,05). Luong khi biogas sinh ra tap trung vdo giai doan tir ngay 6 dén ngay 20,

chiém hon 40% tong heong khi. Nong dé mé-tan trong tudn dau tién thap sau do tang
dan, giit 6n dinh trén 50% va khéng cé sw bién dgng lon giita cic phwong phdp tién xie
Iy. Nang sudt sinh khi ciia cdc nghiém thire dao dng tie 436 - 723 LkgVSphin . Két
qua nghién ciru cho thdy tién xir Iy luc binh bang mude bin den va nudce thdi tir biogas
6 kha nang thiic ddy nhanh qud trinh tao khi sinh hoc.
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1 GIOI THIEU

Néng luong la mét trong nhiing yéu té quan
trong trong cac hoat dong kinh té va phat trlen cua
toan cau. Viéc phu thudc 1én vao céac nguon nang
luong hoa thach da dan dén sy thay doi khi héu
toan cau hiy hoai méi truong va gdy nén cac van
dé veé strc khoe ciia con nguoi (Budiyano ef al,
2010). Vi thé, , thay thé nguon ning luong hoa thach
bang c4c ngudn ning lugng tai tao dong mot vai tro
quan trong trong su phét trién cta thé gidi, trong
d6 nang luong tir cac sinh khdi thuc vat ngay cang
dugc quan tdm nghién ctru (Francesco et al., 2009),
ddc biét 1a & cdc nude nhiét d6i nhu Viét Nam. O
DPdng bang séng Ciru Long (PBSCL), cong nghé
khi sinh hoc da va dang dong vai trd quan trong
trong viéc xir 1y chét thai tir chin nuoi, déng thoi
tao khi sinh hoc phuc vu cho dun néu, thap sang,
chay may phat dién thay thé cho cac ngudn nang
luong truyén thong. Ngoai ra, cac san pham tir qua
trinh phan huy con cung cép ngudn phan hitu co
cho cay trdng va ngudn thirc an cho céac loai thiy
san. Tuy nhién, nguoi dan & PBSCL chu yéu phat
trién chin nudi & quy md nhoé, phan tan. Bén canh
o, su bién dong vé gia ca thi truong va dich bénh
1a nhiing nguyén nhén dan dén s6 luong chan nudi
thuong khong 6n dinh gy nén viéc thiéu nguon
nguyén liéu nap cho cac tai i/ham 0. Didu nay dan
dén nhiéu ho chin nudi chwa manh dan dau tu xay
dyng ham 0 biogas, hau hét ngudn thai tir chan
nudi déu thai tryc tiép ra méi truong. Luc binh
(Eichhornia crassipes) 6 BDBSCL la mot nguén
sinh khéi rat 16n nhung it 6 gia tri st dung, mot s6
noi su phat trlen qua mtrc cua luc binh ciing dé gay
nén nhidu vin dé cho thiy vuc, can trd su luu
thong cua phuong tién giao thong thuy. Nhiéu
nghién ctru cho thay luc binh ¢6 thé sir dung lam
ngudn nguyén liéu nap bd sung cho qua trinh 1én
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men yém khi dé san xudt khi sinh hoc (Chanakya et
al, 1992; Nguyén Vin Thu, 2010; Nguyén V5
Chau Ngan va ctv., 2012). Luc binh c6 loi thé cho
qué trinh 0 yém khi 1a ham lugng lignin thap, ti 1¢
C/N phui hgp cho 1 yém khi, dong thoi ham lugng
cacbon cao. Tuy nhién, lignocellulose bén ngoai
16p v6 luc binh can duge xir Iy so b trudce khi thyuc
hién 0 yém khi nhim gia ting hiéu qua cua qua
trinh sinh khi. Cac phuong phap tién xtr Iy hoa hoc
thudng yéu céu vé chi phi va k¥ thuit cao, kho tng
dung & diéu kién néng ho. Phuong phép tién xir ly
sinh hoc 1a mgt trong nhiing phuong phap an toan
va than thién voi moi truong thong qua hoat dong
cua vi sinh vat. Nghién ctru anh hudng cua cac
phuong phap tién xtr Iy sinh hoc luc binh 1én kha
ning sinh khi biogas trong ¢ yém khi theo mé co
phéi tron voi phan heo da dugc trién khai. Nghién
ctru thye hién v6i myc ti€u danh gia cac phuong
phap tién xur 1y sinh hoc don gian gilp chuyén doi
luc binh thanh khi sinh hoc c6 thé tmg dung dugc
trong didu kién nong ho. Ngoai ra, nghién ctru con
danh gia 4nh hudng cta viéc u phéi tron luc binh
v6i phan heo 1én kha nang san xuét khi sinh hoc
nham duy tri hoat dong 6n dinh va gia ting hi¢u
quéa ctia ham/tai U trong thoi gian thiéu hut ngudn
nguyén li¢u.

2 PHUONG PHAP NGHIEN CUU
2.1 Chuén bi nguyén vt liéu nghién ctru

Cac nguyén vat liéu sir dung trong nghién ciru
nay bao gdm lyc binh (LB), phan heo (PH), cic
dung dich sir dung cho qué trinh tién xir 1y 1a (i)
nudc may, (ii) nudc thai tur tai u biogas, (iii) nudc
bun den, (iv) nudc ao. Phuong phap va cac bude
chuén bi nguyén vat lidu nghién ctru dugc trinh bay
0 Bang 1.

Bang 1: Phwrong phap chuin bi cic nguyén vét liéu nghién ciru

TT Nguyén ligu Nguén

Phuong phip thuc hién

Thu tir cac kénh rach nho tai

Luc binh sau khi thu duogc loai bo ré
Phoi kho trong 7 ngdy (d 4m 17,3%)

1 Luc binh phuong Ba Lang, Tp. Can  Cit ngén thanh ting doan 10 cm, tron dét} )

Tho Xac dinh am d9, ham luong chat kho, chat ran bay hoi
de tinh todn nguyén li¢u nap
Thu eom tir trai chin nudi Phan heo tuoi duoc thu ¢ trai chan nudi
gom . R . Phoi kho trong mat khoang 10 ngay (do a am 34,7%)
A heo nho & phuong Tan Phu

2 Phan heo A N \ Nghién nho va trén déu

Thanh — huyén Chau Thanh — Lo1aA 4 A, L .
A e Xac dinh 4m d0, ham luwong chat kho, chat ran bay hoi

Héau Giang

dé tinh toan nguyén liéu nap

3 Nuécmay Lay tir nguon nudc cap

Nudc may sau khi thu dugc dé thoang tu nhién c6 suc
khi dé loai bo chlorine trong nudc

4 Nudc thai

Thu tir tii & biogas dang hoat Léy truc tiép tir dau ra ciia tiii u
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TT Nguyén liéu Ngudn

Phwong phap thuc hién

biogas dong ¢ xa Long Hoa, huyén
Phong DPién, TP. Can Tho

Trit trong diéu kién kin khi
Tron déu nudce thai trude thi nghiém

Nudc bun  Bun day ao tai khoa MT &
den TNTN - PHCT

Lay phan bun den & day ao, tron déu véi nudc may véi
ty 1€ bun : nude (1:9 theo trong lugng)
Tron deu trudce thi nghiém

Nudc ao tai Khoa MT &

6 Nubcao NN pHCT

Lay nudc mat truc ti€p ao, tron déu nguodn nudc trude
khi thi nghiém

2.2 Phuwong phap bd tri thi nghiém

Thi nghiém dugc b tri hoan toan ngiu nhién
v6i 5 nghiém thtc, mdi nghiém thirc dugc bé tri 5
lan 1ap lai trong binh 0 ¢6 thé tich 21L, trong d6 thé
tich chtra hdn hop mé u 1a 17L, phan khi sinh ra
duogc chira trong mot tii nhom. Lugng nguyén liu

nap cho hé théng duogc tinh toan dua trén ham
lwong chit rin bay hoi VS. Mdi binh chira lwong
nguyén liéu nap 1a 1g VS.L .ngay!x 17L x 45 ngay
=765g VS. Ty 18 phdi tron giita luc binh, phan heo
va lugng nguyén liéu nap cho mdi nghiém thic
dugc thé hién trong Bang 2.

Bang 2: Luwong nguyén li¢u nap va ty 1¢ phoi tron ciia cac nghiém thirc

Nghiém Phwong phap Ti 1€ Lwong VS nap cho médi binh i (g)
thie  tién xir ly LB : PH Phén heo Luc binh Tong cong
1 Nudc may 50:50 3825 3825 765
2 Nudc thai biogas 50:50 382.,5 382,5 765
3 Nudce bun den 50:50 382,5 382,5 765
4 Nudc ao 50:50 382,5 3825 765
5 Khong xtr ly 100: 0 765,0 — 765

Luc binh dugc tién xtr Iy bang (1) nuéc may,
(2) nude thai tr tui u biogas, (3) nudc bun den, (4)
nudc ao, la cac phuong phap tlen xtr Iy ¢6 thé tng
dung trong diéu kién thuc t& cta noéng ho &
DPBSCL. Cac phuong phép tién xir Iy (2), (3), (4)
duoc thyc hién véi mong mudn bd sung ngudn vi
sinh vat c6 sin trong tu nhién cho qua trinh tién xir
ly, dong thoi lam mém vt lidu, thiic déy nhanh qua
trinh phan huy yem khi. Tién xir ly bang nudc may
chu yéu la 1am mém vat liéu, khong b6 sung ngudn
vi sinh vat ty nhién. Thoi gian tién xtr 1y 1a 5 ngay
truge khi nap vao mé u (Nguyen Vo Chéu Ngén va
ctv., 2011), vét lidu duoc tron déu mdi ngay. Sau
Bang 3: Phwrong phap phan tich va thiét bi chinh

khi qua tién xur Iy vat lidu duoc nap vao binh u va
theo doi lién tyc trong 60 ngay.
2.3 Po dac va phan tich miu

Cac thong ) pH, nhiét do, dién thé oxy hoa
khir ctia timg binh u duoc tién hanh do dac hang
ngay, ¢ cac thoi diém 0, 20, 30, 45 va 60 ngay, hdn
hop miu duge thu dé xac dinh do kiém. Thé tich
khi sinh ra hang ngay ctia mdi binh 1 dugc trit
trong tii nhém dé xac dinh thé tich khi va cac khi
thanh phan. Cac phuong phap phan tich miu va cac
thiét bi chinh st dung trong thi nghiém dugc trinh
bay Bang 3.

Chi tiéu Phwong phap phin tich

Thiét bi chinh

pH/ Nhiét do/ thé Do truc tiép bang may do

oxy hoa khir pH/nhiét o/ thé oxy hoa khir

May do pH HM-3IP — DKK TOA (Nhat)

Phuong phap chuan d¢ bang a-xit

Do kiém H,SO4 0,02N véi chi thi metyl Buret, méy do pH
(mg CaCO3/L) cam (APHA, 1998; 2320B) ’
VS (%) Nung 550°C trong 3 gio (APHA,  Can dién tir Sartorius CP 324 (Bic) 10 v6 co

1998) héa Lenton 550°C (Anh)
TN (%N) Cong pha bang H>SO4 va chung Bép Cong pha mau Gerhalt Dirc gian

cht bang phuorng phap Kjeldahl Kjeldahl tu dong Gerhalt Vapodest 45, Dirc
Tong khi Do bang may thé tich Dong ho do khi Ritter TG 05 (Dirc)

May GC 2014AT (Shimadzu, Nhét), dau do

CH, (%) Theo phurong phép she Ky khi TCD (nhiét d6 dau do 240°C), cft chay mau

60/80 Carboxen-1000 column (LxO.DxI.D:
4.57m % 3.1mm X 2.1mm)
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2.4 Phuwong phap xir Iy s6 liéu

Céc s6 liéu sau khi do dac va phan tich s& duogc
tinh toan bang phan mém Microsoft Excel 2010.
Théng ké moé ta, kiém tra tinh dong nhat phuong
sai trrde khi so sanh sy khac biét gifra cac phuong
phap tién xir Iy bang phin mém IBM SPSS 20.0
(IBM Corporation, United States) voi phép thir
Duncan ¢ d9 tin cay 95%.

3 KET QUA VA THAO LUAN

3.1 Nhiét d9, pH, dién thé oxy hoa khir va
dd kiém

Két qua theo ddi dién bién nhiét do cua cac
nghi¢m thuc trong qua trinh u dugc trinh bay ¢
Hinh 1A. Két qua cho thay su khac biét vé nhiét do
gitta cac nghiém thuc la khéng 16n & cung thoi
diém. Nhiét do trung binh cua céac nghiém thic dao
dong tir 26,6 - 29,2°C. Trong giai doan dAu cua qua
trinh 0 yém khi, cic qué trinh thuy phan va sinh a-
xit dién ra 1a chi yéu. Hau hét cac phan ung nay
thugc phan tmg téa nhiét (Zeikus, 1977) dan dén
nhiét d6 trong giai doan dau cao hon cac giai doan
con lai. Phéi tron luc binh v6i phan heo cho thiy
nhié¢t d¢ gifra cac binh U c¢6 xu hudng cao hon so
v6i chi nap don thuan 100% PH, tuy nhién sy
chénh léch nay khong 16n (<0,8°C). Nhi¢t do thich
hop cho qué trinh 1t yém khi dao dong tir 31 — 36°C
(Lé Hoang Viét, 2005), va khoang nhi¢t do ti wu
l1a 35°C (Hinrich and Birgitte, 2005). Nhiét d6 cao
(> 45°C) s& lam tbc do sinh khi giam, nhiét d6 thip
(< 20°C) s€ lam cho cac hoat dong cua vi sinh vat
bi giéi han (Chandra et al., 2012). Trong nghién
clru nay nhiét d6 thap hon nhiét do ti uu (< 35°C)
tuy nhién van nam trong khoang thuén lgi cho qua
trinh @i yém khi ciing nhu hoat dong cua cac phan
huy yém khi.

Két qua nghién ctru cho thiy pH dao dong tir
6,2 - 6,9, cac nghiém thirc tién xir Iy luc binh c6 pH
thdp hon so v6i 100% PH (Hinh 1B) trong giai
doan 10 ngay dau, sau giai doan nay pH c6 xu
hudng tang dan va 6n dinh trong khoang 6,5 dén
7,0. Giai doan déu qué trinh phan hiy yém khi la
qué trinh thily phan cac hop chat cao phan tir sang
céc hop chét hitu co don gian, trong d6 c6 cac a-xit
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béo bay hon. Su tich lily cac a-xit nay la nguyén
nhan dan dén pH thip trong thoi gian dau. pH la
thong sb quan trong anh huong dén hoat dong cia
cac vi sinh vat trong sudt qua trinh phan hity yém
khi. Gia tri pH tdi wu cho sy phat trién cua vi sinh
vat trong mé u yém khi ttr 6,6 - 7,6 (Gerardi, 2003).
Tuy nhién, pH thuan lgi cho qua trinh & yém khi tir
6,5 - 8,5 (Raja et al., 2012). Két qua nghién ciru
cho thiy qua trinh tién xu ly khong lam thay do6i
16n pH cua mé 1, trong subt qué trinh thi nghiém
pH nam trong khoang thuén lgi cho sy hoat dong
cua vi sinh vat sinh khi mé-tan.

Hinh 1C cho thdy dién thé oxy hoa khir ctia cac
mé i dao dong tir -155 dén -289 mV trong sudt
thoi gian thi nghiém. Trong khoang 10 ngay dau,
tat ca cac nghiém thirc déu c6 dién thé oxy héa khir
thap nhét tir -256 dén -289 mV, khong c¢6 su khac
biét 16n gitta cac nghiém thic. Sau giai doan 10
ngay dau, dién thé oxy hoa khir co xu huéng ting
dan va 6n dinh. Tét ca cac nghiém thirc déu co dién
thé oxy hoa khir mang gia tri am trong sudt thoi
gian thi nghiém. Diéu nay chimng t6 qua trinh khir
giit vai tro chii dao trong qua trinh phan hiy yém
khi. Két qua nghién ctru cho thiy dién thé oxy hoa
khir ciia cac nghiém thirc khong gay bat loi cho quéa
trinh sinh khi.

Do kiém cua cac nghiém thirc trong subt thoi
gian thi nghiém dao dong trong khoang tir 1,388 —
3,109 mgCaCOs/L. Trong khoang thoi gian 20
ngay dau do kiém cac nghiém thirc thip hon cac
giai doan con lai, do thoi gian dau cic hop chat
hitu co bi thuy phéan va sinh a-xit [am pH giam dan
dén tinh dém ctia mé u giam. O cac giai doan tiép
theo do khi sinh hoc dwogc hinh thanh, khi CO,
phan ly trong dich 0 hinh thanh ion HCOj; lam
tang do kiém cho cac nghiém thtrc. D kiém thuan
loi cho qua trinh 0 yém khi dao dong tir 1.000 -
5.000 mgCaCOs/L (Ren and Wang, 2004). Néu do
kiém nam ngoai day trén s€ 1am han ché hodc kiém
ham mot s6 phan tng trong qua trinh sinh khi mé-
tan. P9 kiém nam trong khoing 2.500 - 5.000
mgCaCOs/L s& cung cap kha nang dém t6t cho quéa
trinh sinh khi (Mahvi ef al., 2004). Nhu vay, trong
nghién ctru nay cho thiy d6 kiém cia hdn hop mé
0 thuan 1oi cho qua trinh sinh khi.
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Hinh 1: Céc yéu t6 méi trwdong trong thoi gian i

Ghi chii: s6 liéu trinh bay dang TB+SD
3.2 Thé tich khi sinh hoc sinh ra hang ngay

Két qua do dac thé tich khi sinh hoc sinh ra
hing ngay cua cic nghiém thic tip trung & giai
doan tir ngay 6 dén ngay 20 (Hinh 2). Luong khi
sinh ra trong giai doan nay (15 ngay) chiém hon
40% tong luong khi sinh ra trong ca qua trinh | u (60
ngay). Gia tri cao nhét cia cac nghiém thirc tién xir
Iy bang nude bun den, nude may, nudce thai biogas,
nudc ao va nghiém thirc 100% PH lan luot 12 11,6;
10,3; 9,5; 8,8 va 5,5 L.ngay™. Két qua cho thay tién
xtr 1y luc binh bang nuéc bun den va nudc thai
biogas trudc khi nap vao mé u ddy nhanh qua trinh
phan hity tao khi sinh hoc ciia mé 1. Pong thoi,
luong khi sinh ra trong ngay ciing cao hon cac
nghiém thice con lai. Qua trinh tién xur ly da lam
mém vat liéu, thay phan giap pha vo mot phan
lignocellulose, ddng thoi bd sung cac vi sinh vt
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yém khi nén qua trinh sinh khi dién ra nhanh hon.
Két qua nghién ciru cho thay nghiém thirc 100%
PH c6 lugng khi sinh ra hang ngay giam dan sau
giai doan sinh khi cao, trong khi d6 cac nghiém
thirc co phéi tron luc binh giam chdm hon. Luc
binh kho phan hidy hon so véi phan heo, do d6
lwong khi sinh ra hing ngay & cic nghiém thirc co
phéi tron thém lyc binh giam cham hon. Két qua
nghién ctru ciing ghi nhan hién twong ndi va tao
vang trén bé mit mé u cta luc binh din dén viée
han ché su thoat khi va khong nguyén liéu, cac
vi sinh vat khéng tiép xuc va phan huy vat liéu
t6t hon so v&i nguyén liéu hoan toan chim trong
nude. Nguyén lidu ndi trong qua trinh o 1a mot
trong nhitng diém cin quan tdm khic phuc dé co
duogc kha niang phan huy tét hon trong qua trinh u
yém khi.
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- Nudc mdy

- Nudc thdi biogas
- Nudc ao
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- Phan heo

Thdi gian (ngay)

Hinh 2: Lwgng khi biogas sinh ra hang ngay ciia cac nghiém thirc

3.3 Téng thé tich khi sinh hoc tich don

Két qua nghién ciru cho thdy tong lugng khi
tich don trong 60 ngay giita cac nghiém thirc dao
dong tur 117 — 242 L (Hinh 3). Trong do, tién xur ly
bang nudc bun den cho tong thé tich khi cao nhat
v6i 242 L, nghiém thirc 0 100% phan heo cho thé
tich sinh ra thap nhat (117 L). Cac nghiém thirc
tién xur 1y bang nudc thai biogas, nudc may va
nudc ao ¢ cac gia tri 1an luot 1a 236, 228 va 211
L. O thoi diém 30 ngay, lwong khi tich don cua cac
binh U tién xir Iy bang bun den va nude thai tir hAm
u biogas dang hoat dong 1a cao nhét, khac biét so
voi cac nghiém thue khac (p<0,05). Két qua thong
ke tai thoi diém két thuc thi nghiém (60 ngay) cho
thiy tong thé tich khi tich don ctia nghiém thirc tién

xtt 1y luc binh bang nudc thai biogas va nude bin
den khong khac biét (p>0,05) nhung cac nghiém
thirc nay cao hon so véi tién xir Iy bang nudc may,
nuéc ao va 100% phan heo (p<0,05). Viéc phoi
tron lyc binh v6i phan heo trong 0 yém khi da lam
gia ting thé tich khi sinh ra so véi chi 4 mot loai
nguyén liéu 1a 100% PH (p<0,05). O giai doan dau
ctia qué trinh & yém khi, do mat do vi sinh vat yém
khi hién dién ¢ trong nudc thai biogas va nudc bun
den cao hon so voi cac loai dung dich tién xur ly
khac nén téc d6 phan giai cac chat hiru co dién ra
nhanh hon so véi cac phuong phap tién xir ly khac.
Két qua nghién ciru cho thy tién xtr Iy bang bun
den va nudc thai biogas 13 hai phuong phap c6 thé
Iwra chon cho tién xir Iy luc binh dé san xuét khi
sinh hoc.

250 4 [C—J Nu6c may
3 [ Nubc thai biogas
= BB Nudce ao
& 200 1 RN
< Nudc bun den
S KX Phan heo
S 150 -
=
<=
3
«0 100 -
=
o
s\<:
£ 50

0

30
Thdoi gian (ngay)

40

Hinh 3: Téng thé tich khi biogas tich don trong 60 ngay

Ghi chii: Thong ké thiec hién so sanh giita cdc phwong phdp tién xir Iy trong ciing mét thoi diém, cdc cdt ¢é it nhit mot

chiF cdi giong nhau thi khéc biét khéng cé ¥ nghia
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3.4 Noéng d9 khi mé-tan

Két qua nghién ctru cho thay ndng do khi mé-
tan trong khoang 7 ngay dau cua cac nghiém thirc
dao dong tir 17 - 37%, trong d6 nghiém thirc tién
xir Iy bang nude thai biogas va nude bun den cho
ndng d6 khi mé-tan cao nhét lan luot 1a 37% va
31%. Tién xir 1y bang nudc ao va nudc may co

N (o]
o o
1 1

Nong dé khi metan (%)
N
o

S6 chuyén dé: Méi truong va Bién doi khi hdu (2015): 102-110

nong do khi mé-tan 1an luot 1a 18,4 va 17,9% thap
hon nghiém thic 100% PH (26,4%) (Hinh 4).
Trong khoang 7 ngay dau ndng do khi mé-tan giita
céc nghiém thirc bién dong kha 16m (18 — 37%), sau
giai doan nay ndng d6 khi mé-tan giita cac nghiém
thirc ting dan va 6n dinh trong khoang tir 51 — 63%
(Hinh 4), khong c6 su bién dong 16n vé ndng do
khi mé-tan giira cac nghiém thtc.

==

&

AR

X

22-35

Giai doan (ngay)
1 Nuéc mdy EZZZ Nudc thdi biogas Nuéc ao T Nude bun den B&&A Phan heo

Hinh 4: Nong d§ khi mé-tan ¢ cic nghiém thirc

Ghi chii: s6 liéu trinh bay dang TB+SD

Giai doan dau cta qua trinh 0 yém khi 1a giai
doan thiy phan va sinh a-xit nén thanh phan khi
trong giai doan ndy phan 16n 1a khi CO,. O giai
doan sau,vi khuan sinh khi mé-tan st dung H, véi
CO,, géc ruou va acetat sinh khi mé-tan dan dén
ndng d6 khi CO, giam dan va ndng do khi mé-tan
tang 1én twong ung (Zeikus, 1977). Nghién ctru cta
Gunnersson and Stuckey (1986) cho thiy nong do
khi mé-tan trong quéa trinh u yém khi c¢6 gia tri
trung binh khoang 60% va phu thudc vao tung loai
nguyén liéu nap. Pbi véi LB nong do khi mé-tan
trung binh dao dong tir 60 - 67% (Chanakya ef al.,
1993; Moorhead and Nordstedt, 1993); luc binh
duoc phéi tron voi phan cua cac loai dong vat cod
nong d6 khi mé-tan 1a 65% (Madamwar et
al.,1991). Nhu vay, trong nghién ciru nay nong do
khi mé-tan trong khi sinh hoc 1a tuong dong véi
cac tac gia nghién ctru trude day.

108

3.5 Ning suét sinh khi

Két qua nghién ctru cho thdy ning suét sinh khi
(NSSK) cta cac nghiém thic dao dong tur 436 -
723 L/KgVS phin hiy» trong d6 TXL bing nudc bin
den cho NSSK cao nhat 723 L/ kgVS phin hiy),
nghiém thirc 100% PH cho NSSK thap nhét 436
L/kg VS. Céac nghiém thirc tién xir Iy luc binh bang
nude may, nude thai biogas va nude ao lan lugt co
NSSK 1a 657, 678 va 672 L/kg VS. Luc binh cé
NSSK trung binh dao dong kha lon tur 200 - 400
L/kgVS (Madamwar et al., 1991; Moorhead and
Nordstedt, 1993), ddi voi phan heo thi NSSK
khoang 230 - 620 L/kg VS (Lei et al., 2010; Ngan,
2012); khi phdi tron 50% LB + 50% PH cho thay
NSSK 1a 650 L/kg VS (Ngan, 2012). Két qua
nghién ctru trong thi nghiém nay phu hop voi cac
tac gia trén. Két qua nghién ciru con cho thdy viéc
phdi tron luc binh véi phéan heo cai thién rd ning
suét sinh khi ciia nguyén liéu.
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Hinh 5: Ning suit sinh khi ciia cac nghiém thirc

Ghi chu: NT1: TXL nudc may, NT2; TXL nucc thai biogas;, NT3: TXL nudc ao; NT4: TXL nudc bun den; NT5: 100%

phdn heo; cdc sé liéu trinh bay dang TBSD
3.6 Kha ning phin hiy nguyén liéu

Bang 4 cho thay kha nang phan hity ciia nguyén
ligu dat tir 54,7 - 64,7% sau 60 ngay i yém khi.
Trong d6 nghiém thuc 100% PH c6 VS phan hay
cao nhat 64,7%, cac nghiém thirc con lai c6 mirc
phéan huy nguyén li¢u tir 55 - 59%. Phan heo da
qua qua trinh ti€u hda cia dong vat nén c6 kha
nang phan huy cao hon cac nguyén li€u tir thuc vat
c6 ham lugng xenlulo cao nhu luc binh. Ngoai ra,

ham luong lignin ¢6 trong cdu trac thyuc vat c6 thé
1a mot yéu t6 gioi han qua trinh phan hiy lam anh
huéng dén qua trinh phan huy (Chanakya et
al,1993). Nghién ctru ciia Ngan (2012) cho thay
khi phéi tron 50% LB va 50% PH thi lugng VS
phén huy lén t6i 46,7% va nghiém thuc 100% PH
1a 44,4% trong 28 ngay. Két qua cua nghién ciru
nay c6 muc phan hay vat liéu cao hon do cé thoi
gian 0 dai hon.

Biang 4: Lwong VS phén hiiy (%) dbi véi cac nghiém thirc

Tién xir Iy VS dau vao () VS dau ra (g) VS phin hiiy (%)
Nudc may 765 347+10,58 54,7+4.38
Nudc thai biogas 765 348+7,51 54,5+3,98
Nuéc ao 765 314+9,85 58,943,29
Nudc bun den 765 335+12,53 56,245,64
100% phén heo 765 270+15,04 64,7+6,97

Ghi chii: cée s6 lidu dwoc trinh bay ¢ dang TB£SD

4 KET LUAN VA DE XUAT
4.1 Kétluan

Luc binh dugc tién xtr Iy bang nudc bun den va
nudc thai biogas giup qua trinh sinh khi dién ra
nhanh hon so véi cac phuong phap tién xir 1y sinh
hoc khac. Thé tich khi sinh ra tp trung vao giai
doan tr 6 — 20 ngay. Sau giai doan nay thi cac
nghiém thirc tién xir 1y lyc binh cho kha ning sinh
khi cao hon so véi phan heo. Tong thé tich khi tich
ddn giita cac nghiém thirc tién xr Iy bang nudc bun
den, nudc thai biogas va nudec may khong khac biét
(p>0,05) nhung cao hon so voi tién xur 1y bang
nudc ao va 100% PH. Nang suit sinh khi giita cac
phuong phap tién xir Iy khong khac biét (p>0,05)
nhung cao hon 100% phén heo (p<0,05). Nong do
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khi mé-tan trong tudn dau tién thap sau do tang
dan, giit 6n dinh trén 50% va khong co su bién
dong 16n gitra cac nghiém thiec.

4.2 Dé xuit

Tién xtr 1y luc binh bing nudc thai sau tai u
biogas nudc bun den la hai phuong phap cd kha
ning tmg dung dé tién xir 1y luc binh cho cac tui u
va ham u biogas dang hoat dong. Trong diéu kién
thiéu hut vé nguyén liéu nap cho cac tui u, hdm u
thi ¢4 thé bd sung luc binh d nang cao ning sut
sinh khi cho qué trinh san xut khi sinh hoc. Can
nghién ctru khic phuc hién twong ndi va tao vang
cua lyc binh trong mé u va nghién ctru s dung ba
thai sau qua trinh i yém khi nhu mét ngudn phan
hitu co.
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