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DONG HOC CUA QUA TRINH TAO BIOGAS VA QUAN THE METHANOGEN TRONG
BE LEN MEN KY KHi & NHIET BO CAO XU LY KET HOQP BUN THAI VA RAC HU'U CO
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Wién Vi snh vt va Cong nghé sinh hoe, Pai hoc Quoc Gia Hir Npi
Yign Khoa hoc va Ky thudt Moi nuong. Pat hoc Xav dung Ha Noi

TOM TAT

Biin cn va rdic sinh hogt 12 nhimg nguon thai hiru oo dang giy 6 nhidm & mire bao ding ti cac thinh phd
1n nhur Ha Ngi, thanh phd Hé Chi Minh, Trong nghicn citu ndy, cong ngh lén men ky khi & nhigt dg cao
(55°C) dugc lyra chon d& thir nghiém ket op xix Iy hai logi nguén thai rén. Thi nghi¢m duge tién hanh 1rén hé
théng xii 1y & dung tich 1000 1 v6i ngudn thal nap ban dau 13 hdn hyp bin bé ty hoai v4 rc hiu co nghién nho
theo ty 1¢ 1:1 (viv). KL"l.qué thi nghiem cho thay qui trinh lao khi sinh hoc dat ty 1¢ CHs cao (tén 70%) sau
khi diéu ki¢n pH wong be thm ung duge on dinh & mite 7 - 7,2 vi c6 sy hd Irg cua nguén vi sinh vit d3 dugc
thich nghi tmude vén eo chat va didu kign nhigt do cao, Sau 50 ngay vin hanh, 80,7% COD trong ngudn thdi da
dugce log1 bo. Vi sinh vat sinh methane rong bé phan img ting ve mat o theo théi gian vi chuyén nr rang théi
6 cac loai sir dung hydrogen chiém wu the (nhu Methanomicrobiunt) & théi ky dau coa qué triph xir 1y sang
trang thii cb cic loi sir dung acetate (nhu Merhanothrix) chiém uu thé & thén ky sau. Ty 1¢ methane sinh ra &
thén ky sau dat muc 60 — 70%. Nhimg keét qua thu duge tir nghién ciru ndy 14 co s khoa hoc cho viée kiém soat
qua trinh phdn hiy ky khi & nhigt d¢ cao cing nhu inén vong dp dung cia cong nghé ndy vao thyc té rong viée
xir ly bin be nr hoan va rac hiru co de tan thu nang lugng va bao vé md1 truémg

Tir khoa: Lén men ky khi 6 nhigt d6 cao, PCR-DGGE, tdn thu ning lwowg. vi sink vt sinh methane
(methanogen). xit Iy ket hgp bin bé tw hom va réc hini co

MO PAU

Biin can thu gom tir cac bé fr hoar gia dinh cing
nhy (i cac hé thong xur Ty nude thar @p (nmg la mot
nguon & nhiém can phar xur Iy, wwy nhién lay chug
duoc quan am dung mire o nude a hién nay. O Ha
Not mar ngay ¢o khoang 200 m® bun ¢an duge thu
gom tlr cac be r how, 300 m™ duoe nao vel W hé
thong thoat nuée chung Trong twomg
khoang 3000 m" bun phit sinh tr cic hé thé
oude thay 1dp trung — xu ly nuée thar khu vue nor
thanh thanh phé Ha Né» (Nguyén Viét Anh. 2010) v
con <0 nay sé con tang lén dang k¢ trony wang T
gan. Bén canh bin ting dang la
vin dé ndr com dor vin moi trudng do thy Tong khon
Juong chiit thar rén trong néi thanh Ha Nou khoang
2500 tan/ngay, trong dé 61% la rac thar sinh hoat va
1y I¢ thu gom dat 90% Mot phan nho rac thar duwce
t1 ché hay duoc xu ly bang cdng nghé u sinh hoc 11
tram Cdu Dién, con lai chi yéu duge chén 13 dy 0
nhiém ngliuém trong cho mér truang khong khi. dat.
nuge mit va nudc ngam (Nguyén Viét Anh. 2010)

Bun ciin va rac sinb hogt 1a cic nguon thar co
ham luong hiru co cao, do vy kha nang phin huy ky

khi dé thu hdi khi sinh hoc, ciing nhur i sir dung ba
thai 1am phin bon trong nong nghiép la rdt 1én, via
gOp phan gidi quydt vin dé mét trudmg, vira hé trg
néng nghigp trong viéc tiét kifm sin xuét va nhap
khiu phan bon, déng thot dong gép vao vige cung
cdp dién tr cic ngudn ning lugng thay thé. Céng
nghé xir Iy két hop bin va rac thai hiru co bing phin
huy sinh hoe ky khi & nhiét d@ cao I3n dau tién dugc
dua vao thir nghiém & Viét Nam theo quy mé pilot
trong dy 4n hop tic gira Vién Khoa hge va Ky thust
Moi truong (IESE), trudmg Dai hoc Xiy dymg Ha
NGi va trudmg Dai hoe Tong hop Ky thuat Darmstadt,
Cong hoa Lién bang Pirc. Uu diém cuia cong nghé 1a
xir 1§ duge chat thai vé1 higu sudt cao, tan thu dugc
ning luong dudi dang khi methane, tao it sinh khé)
phu va gidm déng ké cic yéu 16 gy bénh trong chét
thai truée khi dira ra méi trudng,

Trong nghién ciru ndy, qua trinh phan hiy tao
khi sinh hec ciing nhu quan (hé vi sinh vat sinh
methane duge xem xét ¢ khia canh dong hoc ve
chuyén héa vit cht va thay ddi thanh phin loai vi
sinh vét theo thdi gian van hanh cua bé phan img 1én
men ky khi xir 1y hdn hop bun cin v rac sinh hoat &
diéu kign nhiét dd cao, nham dua ra nhimg co s&
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khoa hgc ban d'\u cho viée trién khm imyg dung cong
nghg¢ vdo thire t¢ rong twong lai gdn

VAT LIEU VA PHUONG PHAP NGHIEN CUU

11§ théng pilot 1én men ky khi & nhift @ cao dung
tich 10001

HE théng Ién men ky kb o nligt d¢ cao dung
tich 1000 )it do hang Passavan-Rocdiger (CHLB
Dirc) san it v Jip dit tpi Vicn Khoo hoe via Ky
thut Moy trudmy, Trudmg, Dyi hoe Xiy dung Ha Noi
(Hinh 1). H¢ thong duge vin b \nh bén ty dong. cho
phép kiém soit chit che cic yéu (6 anh huong dén
qua trinh phan hiy nhu ché do nap ligu. nhigt do, 4o
pH. dung tich vd céc thanh phan wong pha khi cia bé
phan ang.

Théi Manh Hing ez al.

Ché d§ nap ligu va vin hanh h¢ théng

Nguyén li¢u dugc nap theo mé voi thé tich 700
Tit (70% dung tich cua be phéan (mg). Qué trinh Jén
men duqc lién hanh ¢ nhi¢t do on dinh 55°C, pH 6,8
=72 (diéu chinh Mng NaHCOQ, va Na,CO;). De it
ngin thei gian dn dinh qué lrlnh phan hay, nguén vi
sinh vit sinh methanc léy gbe tir ban cng qua thich
nghi véi co chéit bin/rac hiru co va nhiét 4o 55°C
dugc bd sung vao bé phin (mg (v6i mat d¢ 1é bao
10°ml) tai thoi diém pH @3 on dinh & mic >6.
Lugng va thanh phan khi (3o ra rong bé phan (mg
(CO,. CH.. H,S, O, va cdc khi khéc) duqc xac dinh
bﬁng céc thidt b| do khi ty dong thict ké gin lién véi
bé phan img. Mau dé phan tich cac chi tiéu héa hoc
va vi sinh vil dugc thu tir bé phan img qua van thu
mlu & mic 20 em tir ddy bé sau mdi 24 gid vin hanh.

Bé phén img

AN

Bun v ao

Hinh 1. H& théng pilot 18n men ky khi & nhiét 46 cao. Nguyén [igu sir dung cho thi nghigm phan huy gdm cé bun bé ty hoa,
rac thdr hiru co dugc xay nhuydn. Bun va rac duoc dinh lugng tuong ung & hai bd néng bidt theo Ly 18 1.1 (viv), sau do
dugc tron ddu & bé phdi rdn Trong mét sé trudrng hap mrere duoc bd sung thém vao hdn hop 84 dat do Am 97%. Tir bé
phdi rdn, hdn hop bin va réc duoc bom vao bé phan (g, 1a mét bd ky khi, cé canh khudy va hé théng gia nhigt, dn dinh

ninét 3 & 55°C {£0.5°C})
Phin tich cac yéu t8 mél trudmg

COD (Chemical Oxygen Demand, nhu ciu oxy
héa hec): duge xéc dinh theo phuong phip TCVN
6491:1999.

VS (Votiled solids, chat rin bay hoi) duge xac
dinh théng qua nung lugng chil rin (TS) & 55°C cho
dén khi khdi lugng khong ddi (Greenberg ef al.,
1995).

Tong Nitrogen dugc xic dinh bing phuong
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phap Kjeldahl, trong dé toan b nitrogen vo co va
hiru co trong, mau phan tich duge chuyen vé dang
ammonium bing sir dung sulphuric acid véi chat xic
tac 12 K;S0, & nhiét 4§ 420°C trong 30 phut. Lagng
ammonium sau d6 dugc xac dinh qua phuong phép
chuén d¢ (Greenberg e al., 1995).

Téng Phosphorus dugc xic dinh bing phuong
phip s dung xanh molipden, trong, 45 toan bo
phosphorus trong miu dugc chuyén vé dang PO>
nhé xir ly bing hdn H,SO; dic va HClO. dum tic
dyng cia nhi¢t 4. Phan img cia PO, véi Mo®* sau
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d6 130 thanh xanh-molipden, do duge & budc song
725 nm, mic d¢ cha mau 1y 1& véi ham lugng
phospho ¢6 trong mau phin tich (Greenberg ef al.,
1995).

Xéc dinh higu sudt chuyén héa (Sobotka e al.,
1983; Chemicharo, 2007): Khi methane sinh ra theo
Iy thuyét duge xic dinh dya rén lugng COD bj phan
hay:
CH, + 20, = CO, + 2 H,O
(16 2) +(64 g) = (44 g) + (36 g)

De oxy héa hoan toan 1 mole CH, thanh CO, va
H;O can ¢6 2 mole O,. Nhu vay. cir 16 g CH, duge
1ao ra va chuym vao pha khi trong tmg vai vige loai
dugc 64 g COD tr ngudn thai. Trong diéu kign nhigt
dj va 4p suit thuong, cong thirc nay cho phép uée
tinh 350 ml CHy tuong {mg v&i moi gam COD by
phin huy. Cong thic chung, dé xic dinh hugng CH,
¢d thé sinh ra theo 1y thuyét nhu sau:

_COD¢y.
CH.” k)

Trong d6: Veys= thé tich methanc tao thanh (1Y;

CODcya = lugng COD nap dugc chuyén hoa
thanh methane (gCOD);

K(t) = h¢ s6 hiéu chinh danb cho nhigt d¢ van
hanh cia bé phan img (gCODA).

PK

Ko=¢emsn

Trong dé: P = 4p sudt khi quyén (1 atm)

K = COD wong img véi 1 mole CH: (64 g
COD mole).

R = hiing 56 khi (0.08206 atm | mole "K)

T = Nhiét do van hanh cua bé phan ung ('C.

Xac dinh mat d vi sinh vt sinh methane bing
quan sat durgi kinh hién vi huynh quang

Do chira cocnzyme Fazo. (& bao cun nhicu lod vi
sinh vit sinh methane ¢6 dic tinh ty phit sing dud
anh dén huynh quang. Mire d6 phiit sang thurimg ty 1¢
V61 hoat tinh sinh hoc cia 1¢ bao. tuy nhién mire do
néy ciing giam rat nhanh kin t¢ bao br phen ra inh
sang (Dolfing. Mulder, 1985, Gomis er al . 198%)
Mic dii vay. qua quan sit mau bun duon kinh hién
buinh quang dé phat hién cac 1¢ bao nr phal sang.
nguin 1a ¢o thé danh gid duoc mdt cich dnh tinh

trang thdi hoat dgng cba vi sinh vit sinh methane
trong bé phan (mg.

Dé quan sat duqc hi¢n tugng nay, miu bin twoi
dugc nhd trye lICp (&n nmng nitrocellulose (kich
thuéce 16 0,2 pm) dit trén gmy loc d& thém kho, sau
46 quan sit dudi kinh hién vi huynh quang qua kinh
loc buée song 461 nm.

Téch DNA téng sé

DNA t6ng 56 clia quan lhé vi sinh Vit tir cic méu
bin duge léch chiét tryc tiép theo phuong phap do
Zhou va dong tdc gia (1996) mé (a voi cai blcn vé
nong do dém phosphate (120 mM) va ndng do
proteinase K (14 mg- ml™).

Phin tich 165 rDNA biing ky thuiit PCR-DGGE

DNA tdng s tach chiét trye tiép tir cac mau bun
duge sir dyng lam khuén trong phan (mg khuyéch
dai cic doan 16S rDNA véi cap méi dic hi¢u ddi véi
c6 khuan 0348aF (TCCAGGCCCTACGGG) va
0691R (GGATTACARGATTTCAC) (Wanatabe ef
al., 2004). D& 6n djnh mic di chuyén cia cic doan
gen trong phén tich DGGE, kep GC (Muezer et al,
1993) duge gan vao dau 5'cva mbi xudi 0348aF.

Hén hop phan img PCR gbm | pl mdi xuéi va
méi ngugc (ndng do SO pmol/ul), 5.0 U Tag-
polymerase (Fermentas), 5 pl dém 10X (chia 20
MM Mg?*), 5 ul hén hop dNTP (2,5 mM méi loai), 3
ul DNA khuén (khodng 300 pg) vA bd sung nuée téi
thé tich 50 pl. Phan img khuyéch dai dugc thyc hién
wrén thiét by Maslercyclcr (Eppendorf, Buc) qua 30
chu trinh nhiét (gdm bién tinh ¢ ¢ 94°C trong | phit,
gin méi & 49°C trong | phut, kéo dal chudi & 72°C
trong 2 phit) va budc kéo dai cudi cung & 72°C
trong 8 phut.

San pham PCR co ¢ dai 350 bp dugc phén tich
bing dién di bién tinh (DGGE) tién hanh trén gel
polyacrylamide 8% trong dém TAE vé1 d¢ bién tinh
(urca/formamid) 1a 25 - 60%. Dién di dugc thuc
hi¢n wén méay D-Code (Bio-Rad, My) trong dém
TAE tai nhi¢t 8¢ 6n dinh 60°C, hiéu di¢n thé 100V
trong thdi gian 16 gig. Gel polyacrylamide sau d6
dugc nhugm trong dung dich cthidium bromide (5
mg/ml) trong 30 phul nra nuée trong 5 pht va chyp
anh trén ban chiéu tia UV sir dung mdy Gel-Doc
(Bio-Rad, My).

Cic bing chinh dugc cat, théi gel trong nudc,
khuyéch dai, tinh sach va gidi trinh tu trén may ty
dong 3100 Avant Applied Biosystems (ABI, My).
Trinh tr gen sau 46 dugc phan tich so sénh v&i trinh
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1w 16S rDNA ciia cite lodi c6 lién quan hign da cong
bd trén DDBJ/I:MBL/GenBank Database s dung
cong cy BLAST Scarch.

KET QUA VA THAO LUAN

Nap ligu va n djnh ditu ki¢n Kn men

Hon hgp bun ¢n vii ric hitu co (ty 1§ 171, viv)
duge dua vao bé phin img theo me 700 1, qud trinh
lén men didn ra & 55°C Trong 2 tuén ddu. do hoat
dgng cua c{u‘n trinh thuy phin va lén men sinh acid,

pH trong be phan (mg bn.\m mianh, xudng 167 mic 4.5.

Trong thoi Sl ndy két qui ts thict bi do khi tw dong
ciing cho thiy hoan todn chura 6 methane duge sinh

Th4i Manh Hing er al.

ro, chimg 6 nhém mclhanogcn cdn chua bit diu
hogt dong (Hinh 2). B¢ ko didu kién thugn lgi cho
mclhanobcn sinh truomg, pH trong bé dugc didu
chinh vé 6 - 6,2 b.’ing c4c dung dich NaHCO; va Na,
CO sau do nguon mcthanogen da thich nghi ruée
46 voi ca chit va nhiét dé cao duge bd sung vio bé
phan img.

Theo dé thy & hinh 2, khi methane bt déu dugc
sdn sinh khi pH trong méi trudmg dat muc = 6. Cin
luu y la trong c4c hat bun vi sinh vit sinh methane
duyc bio vé bdi vi khuan & cac 16p ngoai, do vy pH
thye I trong vi mdi trudng cdn ke nhom wi sinh vit
ndy thuémg cao hon so véi pH do dugc trong bé
phan {mg (Bitton, 1999; Chemicharo, 2007).
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] n a
S 40 A 1y
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20 4 T2
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Tha gian (ngay)
Hinh 2. Di8u kién pH va qua trinh sinh CH, trong b phan ang ky khi & nhigl 4 55°C.

Xidc djnh thanh phiin khi sinh hoc

Thanh phiinlkhi biogas 130 ra (rong bé phan img
(Hinh 3) cho thay di¢u kién ky khi cho qué winh 1én
men dugc dam bao va khi tao ra ch yéu gém CO,
va CHs. C6 thé thiy ring duong cong khi CO, v
duimg cong khi methane 13 2 dudng cong gan don
ximg qua tryc ngang 45% khi (Hinh 3), thé hign méi
ruong quan gitra nhom muhanogen s dung H, (nhu

b icrobium) v3 nhém
methanogen sir dung acetate (nhu Methanothrix,
Methanosarcina) trong bé phan img thay ddi theo
thoi gian xir ly.

iem,
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Trong 20 ngay dau thinh phin khi CO, litn tic
tang, trong khi d6 CH, chua xuat hi¢n phan énh qua
trinh Ién men sinh acid va dieu kién pH thip lrongbc
phan img. Trong 20 ngdy hép theo, % CO; giam
va % CH, ting (theo ty 1é gin tuong duong), chimg
16 nhém methanogen sir dung H, chiém wu thé, sit
dung CO, dé sin sinh CH, (thco phuong trinh phan
img CO; + H, - CH, + 2H,0). Trong pha tiép sau,
hir ngay 40 dén ngay 60, % CH, trong khi tao ra giam
v % CO, tang (ty I¢ twong dunmg), chimg 6 nhém
sit dung acctate da chiém uu thé, tao CO, tir phin
img sinh CH; (theo phuong trinh phin (mg
CH;COOH — CH, + CO), theo diing quy luat ciia
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bé 1én men ky khi (Chernicharo, 2007). Tir ngdy thir  Higu suét chuyén héa COD
60 ré &y, xu hudng tang cia nhém sir dung H; lai bit

diu (ty 1¢ CHy taing va ty 1§ €O giam). wy nhién Téng thé tich khi 1ao ra tng du theo thoi gian,
tong thé tich khi sinh ra giam dan chimg 16 qué trinh song song theo d6 COD ciia nguyén li¢u thdi trong
Jén men da di vao giai doan cubi. bé xir Iy giam din (Hinh 4).
90 W
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Hinh 3. Thanh phn kbl biogas 2o ra trang b phan &rng thea thai gian.
50000 . [ 15000
—a— COD (mg/l)
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a0000" e
- .

30000~

\
20000+

Thé tich khi (1)

COD (mg Oa/l)

10000 ‘
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Thei gian (ngay)
Hinh 4. Chuyén hoa COD thanh biogas (CO; va CH) trong bé phan img ky khi.
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Theo 1y thuyér, trong qud trinh [én men ky khi,
khodng 70 - 90% COD d\r(vc Lhuym héa lI\\nI\ CH,,
toy thuge bin chal ng\mn nguycn ligu can xir Iy
(Bitton, 199Y: (Iu.rmclmro 2007). Trén co st thé tich
kbi thu duge vi kétqua phin tich COD rong hon hop
bun bé ty hoi vit rie hir co & tho didm ban dau vi
théi diém sau 50 ngdy xu ly (Bang 1), hi¢u sudl logi
bo COD trong thi nghiém dat ¥0,7% (cach tinh dugc
trinh by & phiin vt ligu v phuong phap), 13 1y 1¢ khé
cao doi v che hé xir ly ky khi tpo biogas.

Cac hét gua phan tich héa hoc thuc Imn ddi v
nguycn ligu nap ban diu (Bang 1) cho thay ty 1§ dinh
dudmg trong be phan img 14 COD:N:P = 158:1,18:1,
tire 12 nita bj thidu hut (hay néi cach khac 13 lugng
cacbon lmng nbuycn ligu qué cao) d& L)ua trinh phan
hiy c6 thé dién ra mdt cich 11 wu. Theo

Thai Manh Hing et al,

Chemicharo (2007) thi ty ¢ 161 wu cho céc qué trinh
1En men ky khi dbi voi céc ngudn thai gidu
hydratcarbon nhu trong thi nghiém nay 13 COD:N:p
=350:5:1.

Co thé thdy mac du qué trinh tzo khi blogas
trong thi nghi¢m van dién ra 6n dinh véi higu sudl
kha cao va cho ty Ic methanc rong blogas cao, hiy
nhién k&t qua c6 the sé con &t hon néu didu chinh
duge Iuong dinh dudng trong nguyén li¢u nap theo
ty 1§ 16i uu dAnh cho qu4 trinh 1én men ky khi. Cac
bi¢n phap di¢u chinh cb thé 13 bd sung nguén nito vo
co vdo bé phan img (Akunna e al., 1992; Biuon,
1999), diéu chinh ty 1§ phéi trén gita bin bé ty hoai
(thudmg ¢6 ham luong nito cao) va ric hiw co
(thudmg c6 ham lugng cacbon caa) (Bang 1) dé dat
1y 1§ dinh dudmg mong mudn, vv..

8ang 1. Thanh phdn héa ho cua nguyén lidu thal irong bd phan mg.

Tén Miu Céc chi tiéu héa hoc
cob VSS Nbng sé P1dng sd Thé tich khl
(mg Oaf1) (mg/) (mg/) (mg/) (0]

Bun bé ty hogi 14500 1916 17513 863.6 0

Réc hiru cor 118450 111420 769.5 916.8

Hén hop bonirdc (1716 11) 48175 28908 a13 261 0

ban dau (33.722 kg)

Hén hop borrac {1y 18 1:1) 8460 3952 409 96,4 8729

sau 50 ngay (5,922 kg) (70% CH.)

Chu thich: Gi4 1rf bidu hidn trong ngodc & cdt COD dbi véi mAu hdn hap buniréc & thin didm ban ddu va sau 50 ngay xir ly
14 t8ng lugng COD linh cho toan bo thé tich nguyén 1idu (700 1). Thé tich khi 1a thé tich thure ghi duoc trén thiét bj do khl teh

bé phdn rng

Bién ddi vé sb lwgng va chu tric quin thé vi sinh
vit sinh methane trong bé phiin img

Lén men ky khi ¢6 thé duge coi nhuy mét hé
sinh thai, wong d6 nhiéu nhém vi sinh vt cing
tham gia chuyeén hoa cic hgp chat hiru co phic tap
thanh céc san phdm cudi cing nhu CHs, CO,, H,S,
H;O va NH, cing voi sinh khdi vi sinh vat. Toan
b qud trinh c6 thé duge phan chia thanh nhidu
budc trao déi chit khéc nhau v6i sy tham gia coa
bén nhém vi sinh vat chinh 1a (i) nhém thiy phén,
(ii) nhém 1én men sinh acid, (iii) nhém sinh acetate
va (iv) nhém sinh methane. Céc nhém vi sinh vit
nay hoat déng dya trén mét quan hé cng sinh phu
thugc vao hoal tinh sinh hgc cing nhu sin phidm
trao ddi chdt cia nhau (Archer, Kirsop, 1991), trong
as melhanogcn 1a nhém cuol cing quyet dinh léc
49 xir 1y cia toan bo hé thong. Tinh trang cua quan

184

thé methanogen (thé hign qua s6 lugng va thanh
phan lod1) co thé phin anh tinh rang hoat déng cia
bé phan img.

Quan sat mdu bin dwoi kinh hién vi hujnh
quang (coenzyme Fay cia methanogen) cho ljmy lﬁp
doan mclhanogen da dugc thidt lap va ton 12i ben
vimg trong bé phan img & thén diém ham lugng CHs
trong biogas dat 50 - 60% (Hinh 5B) so véi thoi
hém ban déu khi CH, chua duge sinh ra (Hioh 5A).

V¢ cdu tric, quan thé methanogen trong bé phin
{mg cung bién ddi wong mg theo thi gian vén hanh
(Hinh 6). C6 thé Lhay rﬁng methanogen sit dung
hydro (Methanobacterium sp.) c6 mit trong bé phin
tmg tr khi methane méi bit diu duge tao ra (thoi
diém 20 ngay), ty nhién sb huong i gidm din ong
nhimg ngay sau d6 (bing m& & thoi diém 40 ngdy).
Ngugc lai, nhém methanogen sit dung acetate
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(Methanothrix sp.) miic di xuat hi¢n trong bé phin
tmg mudn hon (thén diém 30 ngay) nhung Iai dugc

A

cung c_(‘) vé sb lugng theo thai gian (bang rd nét &
thai di¢m 40 ngay).

Hinh 5. Thay d&i m4t d4 16 bao methanogen trong bé& phdn (ng theo thi gian (quan s&t dusi kinh hidn vi huynh quang) A-

thén didm xudt phét (0% CH.); B-sau 4 (uln (30% CH,)

4— Methanobactenum sp

| «— Methanothrix sp

Hinh 6. Phan tich cu truc 1ap doan methanogen trong bé
phan rng theo thén gian bang dign di bién tinh gen 16S
fONA Céc thiri diém phan tich 20, 30 va 40 ngdy Céc bang
dién di chinh (mui t&n chi) dugc cat, giai rinh 1y va so sanh
v&i ngan hang dir liéu.

Két qua nay hoan toan phu hop vai két qua phan
tich thanh phn khi CO, va CH, trong biogas da trinh
bay & trén. Theo mét s6 nghién ciu, Methanothrix 13
nhém methanogen thuomg xudt hién trong cic qua
trinh sinh methane & nhiét dé cao (Zinder er al.,
I984 Henson er al., 1989), trong khi dé & nhiét dq
im (30 - 37 °C) Methanosarcina lai 1a nhom chiém
wu thé (Archer, Kirsop, 1991; Steinberg, Regan,
2008). Bang chu y 1a rong qua trinh ta0 khi sinh hoc,
trén 70% lugng methanc sinh ra 13 do cdc nhém sir
dung acetate nhu Meth Meth h

cina hay ix
dam nhi¢m (Archer, Kirsop, 1991; Bitton, 1999).
Nhur véy, théng qua cac phan tich vé s6 lugng va
thinh phén methanogen trong bé phan (mg ¢ thé
nhan biét duge tinh trang vén hanh (én dinh hay
khang 6n dinh, dang ¢ giai doan ndo cua qua trinh
phén hay) cua bé. Lin diu tén trong nghién ciru nay
dong hoc cia nhém methanogen trong bé phan img

ky khi dugc sir dung nhu yéu td chi thi dé theo dsi
qua trinh vén hanh cua bé.

KET LUAN

Lén men ky khf & nhiét d§ cao da duge thir
nghiém thanh cong rong bé phan img 1000 1 déi véi
hon hop bin bé fy hoai va rée (hii hiru co nghlen
nho (theo ty 1¢ thé tich 1: 1), v&i sy hd tro o nguon vi
sinh vat sinh methane da duge thich nghi trudc vér
diéu klcn 1én men (co chit va nhit d$ cao) cung vén
viéc diéu chinh pH. Ty 1& methane trong khi sinh hec
da ting deu sau 2 tuan va dat mirc oo dinh 60 — 70%
sau S tudn van hanh. Hi¢u uit xir ly coa bé dat
80,7%, 1a g1 tri kha cao dbi vén chc qué trinb xur ly
ky khi. Mét d§ cia methanogen trong bé phin (mg
tang dan theo thoi gian, thinh phin cing chuyén din
W nhimg loat sy dung hydrogen (nhu
Methanomicrobium) & giai dogn ddu sang cic lodi sir
dyng acclate (nhu Methanothrix) ¢ giai doan sau cia
qué trinh xir Iy Nhimg két qua thu duge ritcoy
nghia, cho thy kha nang kiém soét dugc qud trinh
xir ly, cung nhu trién vong ap dung cdng ngh¢ lén
men ky khi o nhiét do cao vao xir Iy biin can va rac
hire co, hi¢n dang 1a van dé nan gidr tai cc do th
16n ¢ nudc ta.

Loi cam om: Ngluen cieu ndy duge thiec hién trong
khuon khé Dye dn hop tdc quéc 1é ""Nghién ctru giai
phdp xir ly tong hop chat théi ¢ quy mé ban 1gp
trung o cdc dé thj Viét Nam. Vi dy dién hinh 6 thanh
phé Ha Ngi (Semi-San)"", do B¢ Khoa hoc vi Céng
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ngh¢ Vit Nam va Bo GDENC Dire BMBF tai trgr.
Cac tac gia xin trdn trong cam on Vién Khoa hpe va
Ky thugt Moy trieomg, Dav hoe Xy dueng di tao dien
An cho ticn hanh (e nghién cieu va Vien Vi sinh
it va Curtg nehe sinh hoe. PHQGHN da 1qo dicu
kigu v car s vir chat trong qua trinhs thye hign cde
phin tich vi sinh vt
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AND METHANOGENIC POPULATION IN

THE THERMOPHILIC ANAEROBIC DIGESTER FOR CO-TREATMENT OF SLUDGE

AND ORGANIC WASTE

Thai Manh Hung', Ta Manh Hieu'. Pham Van Anh® Nguyen Huu Tuyen®, Nguyen Viet Anh’, Dinh

Thuy Hang""

!Institute of Microbiology and Biotechnology, Vieman National Univer,

. Hanoi

Institute of Enviromental Science and Engincering (IESE). Hanoi University of Civil Engineering

SUMMARY

Sludge and organic sohd wasie are significant pollulant sources that cause much concern in big cities such
as Hanot and Ho Chi Minh city. In this study. thermophilic anacrobic digestion at 55°C was choosen for co-
treatment of the above two types of wastes. The experiment was carried out in a 1000 | volume reactor fed with
a muxture of septic shudge and organic waste at 1:1 ratio (vol/vol). The obtained results showed that the

“ Author for correspondence: Tel. 84-972 523 466; E-mail. dihang@vnu.edu.vn
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produced biogas contained high ratio of CHy (above 70%) is soon as pH i the reactor was stabilized at 7 - 7.2
and microbial seeding previously adapted 10 the fermentation conditions was added. After SO days of operation,
80.7% of COD from the wastc was removed. Densily of methanogens in the reactor increased over the time,
and the methanogenic community changed from that dominaled by hydrogenotrophic species (such as
Methanonticrobium) at carly stages of the trealment 10 that dominated by acctoclastic species (such as
Methanothrix) at later stages. The ratio of mcthane in biogas at later stages of the digestion reached 60 - 70%

Output from the present study would serve as the scientific arguments for control of anacrobic digestion
process, as well as for potential application of thermophthe anacsobic digestion in the treatment of sludge and
organic solid wastc, aming at cnergy production and environmental protection in the near furture.

Keywords: Thermophilic bic J . . energy recovery, PCR-DGGE





