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MO DAU
1. Tinh cap thiét ciia dé tai

Trong nhitng nim gin day, chin nudi lon (CNL) dang dan tr thanh
mot nganh kinh té quan trong cua Viét Nam, hang nim cung cip trung binh
Khoang 3.670.000 tan thit hoi/ndm, chiém 64% tong san lugng thit cac loai
vat nudi [1]. Song song véi gia tri kinh té thi nganh CNL cua Viét Nam ciing
dang tao ra mot luong 16m cac loai chét thai (nudce thai, khi thai, chét thai rén),
gay ra nhiéu 4p luc, nguy co gay 6 nhiém méi truong, 1am anh hudng dén sirc
khoe cua con nguoi va cac hé sinh thai tu nhién. Trong do, nudc thai la thanh
ph::in rat dang lo léng, theo sb liéu théng ké cua BO NN&PTNT, nam 2020,
nuée thai tir CNL chiém 75 triéu m® (twong dwong khoang 65,7% tong luong
nudc thai cua nganh chan nu6i) [2]. Cung véi luong thai 16n, thi nude thai
CNL c6 ham lugng céac chat hitu co (BOD, COD), chat ran lo lung (SS), cac
hop chét nito (N), vi sinh vat (VSV) gay bénh rat cao va vuot giéi han cho
phép ciia quy chuén thai nhiéu 1an. Trong do, cac hop chét nito 1a dang quan
ngai nhat boi day 1a thanh phan vira khé xtr Iy (do cong nghé phuc tap, can
nhiéu ning lugng, chi phi xir 1y va dau tu cao, mit bang xay dung 16n) va vira
gy ra nhiéu anh hudng tiéu cyc dén moi trudng.

Nhiéu nghién ctru chi ra rang, nude thai CNL sau bé biogas chira nhiéu
cac hop chét nito, voi néng do tong nito (TN) thudng dao dong tir 115 - 630
mg/L [3-7]. Cac hop chét nito s& de doa rat 16n dén sy an toan cta ngudn
nudc, voi ndng do cao khi thai vao moi trudng s& gay hién twong phu dudng,
tao doc no hoa [8] va gy hai dén cac dong vat thiy sinh [9], vi du ¢ ham
luong 16n hon 4,26 mg/L NH," gay doc cho tom s [10]. Vi vay viéc xtr 1y
cac hop chét nito trong nudc thai CNL sau bé biogas ¢ y nghia rat 1on trong
viéc bao v€ moi truong va cac hé sinh thai.

C6 nhiéu cong nghé xtr Iy cac thanh phan 6 nhiém chinh (COD, TN)
trong nudc thai CNL di duoc nghién ctu, 4p dung va phan 16n tap trung vao
cong nghé sinh hoc gom: Sinh hoc ky khi (dém bun ky khi dong chay nguoc
(UASB), loc ky khi, ham biogas); sinh hoc hiéu khi (bun hoat tinh, loc hiéu
khi, bun hoat tinh theo mé (SBR)); cong nghé thiéu - hiéu khi két hop; cong
nghé sinh hoc két hop véi loc mang (MBR); dat ngap nudc (DNN); va cong
nghé két hop cac qua trinh sinh hoc..... Trong d0, cac cong nghé don 1é nhur:
DNN, UASB, biogas, loc sinh hgc,.... xtr Iy dugc co ban chat hitu co (hiéu



xudt xir Iy COD: 80 - 95%) nhung xtr Iy TN con han ché (khoang 30 - 60% );
cac cong nghé SBR, cong nghé thiéu — hiéu khi, cong nghé MBR xur 1y kha
hiéu qua ddng thoi ca chét hitu co va chat dinh dudng (khoang 90 - 97 %).
Véi ddc diém cia nudce thai CNL 1a vira ¢6 ham lugng COD, TN cao thi céac
cong nghé SBR, thiéu — hiéu khi va MBR khé4 pht hop cho xir 1y loai nudc
thai nay. Trong do, cong nghé SBR 1a mot trong nhitng cong nghé c6 tinh tmg
dung va kha thi cao trong xtr Iy nudc thai CNL, dac biét trong viéc xur 1y cac
hop chét nito.

Trong cong nghé SBR, x1r ly sinh hoc nito dugc thuc hién dua trén su
két hop gilta qua trinh nitrat hoa (NH," — NO,” — NO3) va qua trinh khu
nitrat (NO;” — N,). Qué trinh nitrat hoa truyén thong thuong duge thuc hién
boi cac nhom vi khudn ty dudng (Nitrosomonas, Nitrobacter,.....), va 1a budc
gidi han téc do cua quy trinh xu ly sinh hoc nito trong nude thai, do vi khuan
ty dudng thuong sinh truong yéu, kha nhay cam véi cac diéu kién v6i moi
truong va chiu sy canh tranh gay gét tr nhitng nhom vi sinh vat khac, nén do
6n dinh vé hiéu qua xtr Iy cia nhom vi khuan tu dudng khong cao [11-15].
Mit khac, cac nghién ctru gan day ciing chi ra rang, qua trinh nitrat hoa ciing
c6 thé duoc thyc hién boi mot s6 nhom vi khuan di dudng [11-15]. So véi vi
khuan ty dudng, cac vi khuan di dudng khi tham gia vao qua trinh nitrat hoa
té ra vu viét hon: sinh truéng nhanh, co thé déng tho1 nitrat hoa, khir nitrat va
két hop loai bo chét hitu co [16-18], mot s6 loai thadm chi co thé chiu dugc
moi truong lanh, qua man hodc giau amoni [19-21]. Nhimg loi thé nay mang
lai tiém ning 16n cho viéc nghién ctru tng dung cac nhém vi khuan nitrat hoa
di dudng dé xir Iy cac hop chat nito trong nude thai [22-26]. Vi vay, viéc phan
1ap nhitng ching vi khuidn méi, dic biét 1 cac nhém vi khuan nitrat hoa di
dudng 12 mdt viéc c6 ¥ nghia 16n vé mit khoa hoc va thyc tién dé xir ly 6
nhiém nito trong nude thai. Hién nay nhitng nd luc phan 1ap, md ta dic diém
sinh hoc ctia cac nhom vi khuén nitra hoa di dudng va danh gia su dong gop
ctia ching vao qué trinh chuyén héa nito trong cac hé théng xtr Iy sinh hoc
nuée thai di thu hat duge sy quan tdm cia cac nha vi sinh vat trén thé gioi
cling nhu & Viét Nam. Tuy vay, cac nghién ciru trinh tr tir phan 1ap, tuyén chon
dén thir nghiém kha ning sinh truong chuyén héa trong méi trudng phan 1ap, tir
d6 nghién ciru tng dung xtr Iy nudce thai thyc té bang cac cong nghé khéc nhau
thi con han ché.



Xuét phat tir nhitng van dé néu trén viéc lya chon va thuc hién dé tai:
“Nghién ciru xiv Iy nwéc thdai chan nuéi lon sau biogas bing coéng nghé
SBR sit dung mét sé chiing vi khudn nitrit/nitrat héa chon loc” 13 rat can
thiét, gop phan cung cAp mot giai phap cong nghé hiéu qua trong xtr Iy nudc
thai chan nuoi lon.

2. Muc tiéu nghién ciru

- Phan 1ap va tuyén chon duoc mot s6 ching vi khuan di dudng c6 kha
nang chuyén héa amoni/nitrit tir nuéc thai sau bé biogas cua 10 giét mo va mot
sb trang trai CNL, danh gid dugc mdt s6 diéu kién sinh truong thich hop va kha
nang chuyén hoéa amoni/nitrit ciia chiing trong méi trudng nudi cdy. Xac dinh
duge mot sé diéu kién phu hop (mat do, ty 1¢ phdi tron) clia cac chung phan
lap dugc dé xir Iy amoni/nitrit trong nudc thai CNL sau bé biogas.

- Panh gia hiéu qua, xac dinh duoc mot sé diéu kién phu hop (ti 18 thoi
gian thiéu khi/hiéu khi, tai trong COD, tai trong TN) dé xt Iy dong thoi chét
hitu co va cac hop chét nito trong nudc thai chin nudi lon sau bé biogas bang
cong nghé SBR két hop bd sung cac chung vi khuan nitrit/nitrat phan 1ap dugc.
3. Noi dung nghién ciru

Noi dung 1: Phan 1ap, dinh danh va chon loc mot ) chung vi khuan di
dudng c6 kha ning chuyén hoa amoni, nitrit tir nude thai 10 md va nude thai
CNL sau bé biogas.

No6i dung 2: Xac dinh kha nang sinh trudng, chuyén hoéa amoni/nitrit
thich hop ctia cac ching phan 1ap duoc trong mot sé diéu kién moi trudng
nuoi céy (nhi¢t do, pH, DO, do mudi, néng do amoni/nitrit ban déu).

No6i dung 3: Xac dinh mat d§ vi sinh phu hgp, so sanh kha nang
chuyén hda amoni/nitrit, khao sat ty 18 phdi tron hiéu qua cho viéc xir Iy dong
thoi COD va TN trong nudc thai CNL sau bé biogas ciia cac chung vi khuan
c6 kha nang chuyén hoa amoni, nitrit phan lap duoc.

Noi dung 4: Nghién ctru xtr Iy nudc thai CNL sau xtr Iy ky khi bang
cong nghé SBR két hop bd sung cac chung vi khuin chuyén hoéa amoni va
nitrit phan 1ap dugc & quy md phong thi nghiém theo céac diéu kién sau:

+ Anh hudng cua ti 1¢ thoi gian cac pha thiéu khi va hiéu khi dén hiéu
qua xtr Iy COD, N-NH,4", N-NO,", N-NOs", TN.

+ Anh hudng cia tai trong chat hitu co (OLR) va tai trong tong nito
(NLR) dén hiéu qua xir Iy COD va TN.



4.Y nghia khoa hoc va thuc tién

V¢é khoa hoc: Luan én cung cép duoc nhitng dan liéu khoa hoc ctia mot
s6 chung vi khuan c6 kha ning chuyén héa amoni/nitrit di dudng thudc chi
Bacillus, Pseudomonas va Lactobacillus tir nuéc thai 1o m6 va nude thai CNL
sau bé biogas gém: diéu kién sinh trudng, phat trién thich hop va kha ning
chuyén hoa cac hop chét nito cta ching trong mudi truong nudi cdy va moi
truong nude thai CNL sau biogas. Tir d6, gop phan chimg minh duoc su da
dang ctia cac chung vi khuan tham gia vao qué trinh xt 1y cac hop chat chira
nito trong moi trudng nédi chung va trong nudc thai néi rieng. Két qua cia
luan an 1a nguon tu liéu phuc vu giang day va nghién ctru Gmg dung vi sinh
vat dé xir 1y cac hop chét nito trong nudce thai.

Vé thue tién: Luan 4n da chimg minh kha ning xir Iy nuéc thai CNL
sau bé biogas trén thiét bi SBR khi két hop bo sung cac ching vi khuan phan
1ap duoc o ty 1€ phéi tron va mat do vi sinh phu hop. Qua do, xac dinh dugc
anh huong cia ti 1& thoi gian cac pha thiéu khi va hiéu khi; anh huéng cia
OLR va NLR dén hiéu qua xu 1y, 1am tién dé cho viéc ing dung cac ching vi
khuan nay trong thyc tién.

5. Két qua méi

1) D3 phan 1ap, chon loc va dinh danh dugc bén chung vi khuan di
dudng c6 kha niang chuyén héa amoni (Bacillus megaterium HT1, Bacillus
licheniformis HT1, Bacillus subtilis HT1 va Pseudomonas aeruginosa HT1)
va hai chung vi khuan di dudng c6 kha nang chuyén hoa nitrit (Lactobacillus
fermentum HT2 va Pseudomonas stuzeri HT?2) tir nudc thai sau bé biogas cua
10 giét mo va trang trai chan nudi lon, véi kha ning chuyén hoa tuong Gng
hoan toan amoni, nitrit & ham lugng cao (<750 mg/L) sau 04-05 ngay nuodi
cdy. Cac chung vi khuan nay c6 thé sinh truong, chuyén héa hiéu qua trong
mot s6 didu kién méi trudng bat loi nhu: nghéo dinh dudng (méi trudng
khoang), DO thap (>0,1 mg/L), d6 mudi cao (<3%).

2) Pi xac dinh duoc ti 1& phdi tron hiéu qua caa hai nhém vi khuan
chuyén hda amoni va chuyén hoa nitrit tuyén chon 1a 2:1 d¢ loai bé dong thoi
nito va chat hitu co trong nuéc thai chin nuéi lon sau biogas, trong d6, nhom
chuyén hoa amoni vai ti 1é Bacillus megaterium HT1:Bacillus licheniformis
HT1:Bacillus subtilis HT1 1a 1:1:1; va nhém chuyén héa nitrit véi ti 18
Lactobacillus fermentum HT2:Pseudomonas stuzeri HT2 1a 1:1. Budc dau



danh gia duoc hiéu qua xir ly COD va TN trong nuéc thai chan nu6i lon sau
biogas bang hé SBR két hop bd sung cac chiang tuyén chon theo ty 1& phdi
tron hiéu qua (2:1) & mot sé ché do van hanh gom: Thay d6i ti 18 thoi gian suc
khi - ngung suc (100/100 phat; 130/70 phat va 160/40 phat) cho hiéu qua xur
ly COD tir 68 - 85% va hiéu qua xir Iy TN tét nhat 1a tir 64 - 72%, ¢ ty 1é
130/70 phat, TN sau xir Iy dat Cot B cia QCVN 62-MT:2016/BTNMT; Thay
déi tai trong TN trong khoang 0,15 - 0,30 kg-N/m®/ngay thi hiéu suat xir ly
TN giam trong khoang 75 - 63%.



Chuong 1. TONG QUAN TAI LIEU

1.1. Tong quan vé nwée thai CNL tai Viét Nam
1.1.1. Tinh hinh phat trién chiin nudi lon

Trong vong nhiéu nim tro lai day, nganh CNL cta Viét Nam dd co
budc phat trién rit manh ca vé luong va chat. Téng dan lon ting manh nhat 13
tir nam 2000 - 2005, trung binh ting 8%/nam; tir nim 2006 - 2018 tong dan
lon co ban 6n dinh, dao dong trong khoang 26 - 29 triéu con/nam [1]; ndm
2019 tong dan lon di suy giam rat manh, khoang 10 triéu con so v6i nim
2018 do dich ta lon chau Phi. Tuy nhién tir nam 2019 - 2021, dich ta lgn chau
Phi da dugc kiém soat kha tot, tao dong luc quan trong cho ngudi chian nudi
tai dan, khoéi phuc dan lon, nam 2021 téng dan lon dat khoang 23,3 tri¢u con
tang 6,8% so voi nam 2020 va khoang 18,9% so voi nam 2019 [2].
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Hinh 1.1. Hién bién dan lon giai doan 2000-2021 [1, 2].

Song song v&i ting truong sd lwong cua dan lon 13 sy chuyén doi vé co
cau chian nudi theo huéng chuyén dich nhanh tir chan nuéi gia trai quy mé
nho sang chin nudi trang trai, cong nghiép quy mé 16n, hang héa. Theo céac sd
liéu thong ké nam 2011 ca nudc co khoang trén 4,13 triéu ho CNL, dén nam
2016 s6 lugng ho CNL cua cd nudc giam xuéng con 3,4 triéu ho va dén thang
01/2021 con khoang 2,0 triéu ho [1, 2]. Trong khi d6, s6 luong trang trai
CNL tang nhanh trong giai doan 2001 - 2008 tang trén 50% va giai doan 2009
- 2016 tang trén 13%. Giai doan tir 2017 - 2021 do khing hoang vé gia thit

lon nam 2017, dich ta lon chau Phi nim 2019 nén sb lugng trang trai lon co



xu hudng giam (khoang 9,6%/nim), tinh dén ngay 31/3/2021, ca nudc co
khoang 9.924 trang trai CNL [1, 2].

Theo Chién lugc phat trién chin nuéi giai doan 2021 - 2030, tim nhin
dén nam 2045, xac dinh tap trung déy manh co ciu lai nganh chan nudi; thyuc
hién cac giai phap thic day tai dan lon; phat trién cac moé hinh CNL theo
chudi lién két phut hop vé6i thuc té san xuit cia timg ving, timg phan khuc thi
truong. Nang cao ning luc giét mo tap trung, ché bién cong nghiép cac san
pham tir thit lon, str dung hiéu qua cac loai chat thai CNL, dam bao an toan
dich bénh va bdo v¢€ méi truong.

Tom lai, nganh CNL ciia nudc ta trong nhiéu nam tro lai day ludn duy
tri dugc su phat trién 6n dinh va di c6 nhiing budc chuyén dich manh tir chan
nuoi nho 1é, quy mod gia trai sang chan nuoi tap trung, quy mo trang trai, phu
hop véi sy phat trién chung cta thé gidi.

1.1.2. Khéi lwong va dic diém nwée thai CNL

Nudc thai thuong chiém khdi lugng 16n nhat trong cac loai chat thai
phat sinh tir hoat dong CNL, no 13 hdn hop bao gom: nudc do vé sinh chudng
trai, nudc tim cho vat nudi va nude nudce tiéu do vat nudi thai ra nén thuong
c6 chira mot phan hay toan bd luong phan thai cia vat nudi. Theo két qua
cong bd cua dy 4n LCASP (2019) trung binh mdt ngay mot con lgn thit thai
ra khoang 2 lit nudc tiéu, 20 lit nuéc lam mat, tam cho lon va 10 lit nudc vé
sinh chudng trai. Luong nudc thai nay s& hoa 1an véi khoang 2 kg phan (ty 16
20% chat kho) [27]. Theo Nguyén Thi Ha va cac cong su (2020), tién hanh
diéu tra, khao sat 9 trang trai CNL tai 3 tinh Vinh Phuc, Ha Tinh va Déng Nai
cho thdy luong nudc thai trung binh (ca lon nai va lon thit) trong mot ngay
nam trong khoang 30-45 lit/dau lon [7].

Hién nay, & Viét Nam co6 hai hinh thirc chan nu6i lon chinh 1a chan
nudi gia trai va chan nudi trang trai, néng do cac chit 6 nhiém trong nudc thai
cua tirmg hinh thirc chan nudi phu thudc vao cach vé sinh chué)ng trai (tach
hay khong tach phan trudc khi vé sinh), luong thirc an roi vai, lugng nudce
dung dé tam cho lon va vé sinh chudng trai, quy trinh chan nuéi (tw dong hay
ban ty dong,..). Pac diém nudce thai caa hai loai hinh nay dugc mot ) nghién
ctru cong bd nhur sau:

Theo s6 lidu phan tich mau nudc thai dau vao va dau ra & 9 ham biogas

quy m0 gia trai tai tinh Thira Thién Hué ctia nhom nghién ciru Nguyén Thi



Hoéng, Pham Khic Liéu (2012) cho thiy: Trong nudc thai CNL trude bé biogas
co COD, TN, TP tuong tng la: 3022 + 597, 608 + 87 va 342 + 92 mg/L, so
sanh véi cot B cia QCVN 62-MT:2016/BTNMT - Quy chuan k¥ thuat qudc
gia vé nudce thai chin nuoi thi COD vuot 10 1an, TN vuot 4 1an. Sau khi duoc
xtr 1y bang ham biogas cac thong so trén giam lan luot con: 463 + 127; 536 +
89 va 318 + 84 mg/L, vuot cot B cia QCVN 62-MT:2016/BTNMT tuong ting
1a 1,5 1an déi v6i COD va 3,6 lan d6i véi TN [6]

Theo sb liéu cong bd cua Tran Van Tya (2015) vé thanh phan va nong
d6 cac chat 6 nhidm trong nudc thai CNL trang trai (Bang 1.1) [5] cho thiy:
Trudc bé biogas, COD, TN, TP rat cao va c6 nong do twong tmg 1a: 3587, 343
va 92 mg/L, so sanh véi ¢t B cia QCVN 62-MT:2016/BTNMT thi COD
vuot 12 1an, TN vuot 2 1an. Sau xur 1y ky khi bang bé biogas cac thong sb
COD, TN, TP giam lan luot con 800; 307 va 62 mg/L, vugt cot B ciia QCVN
62-MT:2016/BTNMT lan luot 1a 3 lan doi véi COD va 2 lan doi véi TN.
Ngoai ra, mdt s6 thong s6 tuy khong quy dinh trong QCVN 62-
MT:2016/BTNMT nhung muc d6 anh hudng ciia chiing dén méi truong 1a rat
dang quan tdm, trong d6 dang cha ¥ 13 luong N-NH,", theo két qua ¢ Bang
1.1, sau xur 1y bang bé biogas lwong N-NH," con kha cao, dao dong tir 110 -
506 mg/L. Pay 1a mét trong nhitng td&c nhan chinh gay pht dudng cho moi
truong nudc néu khong duge kiém soat tot.

Bang 1.1. Thanh phan va nong do cac chat 6 nhiém trong NT CNL trang trai

QCVN 62-
o Truée bé biogas Sau bé biogas MT:2016/
Thong so
BTNMT [28]
B Min-Max | TB Min-Max | Coét A | Cét B
pH 756 | 73-787| 776 | 719-79 | 6-9 [55-9
T°(°C) 30,35 29 - 32 30,35 | 28,2-32,6 - -
DO (mg/L) 0,0 0-0 0,08 0-0,60 - -
COD (mg/L) 3.587 [860-4.590| 800 |391-1.792| 100 | 300
TN (mg/L) 343 | 167-907 | 307 115-531 50 150
N-NH*,(mg/L) | 315 | 130-870 | 289 110 - 506 - -
TP (mg/L) 92 250 - 295 62 19 - 127 - -
SS (mg/L) 2247 [520-9.520| 1431 |[360-3.280| 50 150
Téng Coliform | 3,72.10° 2,26.10° 3.000 | 5.000




(MPN/100ml)
E.coli
(MPN/100ml)

Ghi chu: “-*: Khong quy dinh trong QCVN 62-MT:2016/BTNMT

Trinh Quang Tuyén (2010) tién hanh danh gia hién trang 6 nhiém nudc
thai cia mot sb trang trai CNL & céc tinh phia Bic cho thiy: Trudc bé biogas,
hau hét COD, BODs trong nudc thai cua cac trang trai nghién ciru déu vuot
giai han cho phép cia Cot B - QCVN 62-MT:2016/BTNMT véi mic vuot la
tir 11,7 - 15,6 1an d6i vi COD va tir 6,9 - 12,4 1an d6i v6i BODs; sau xir ly
bang bé biogas van vuot tir 2,5 - 3,3 1an dbi voi COD va tir 2,8 - 3,5 lan ddi
véi BODs; khi thai ra moi truong tiép nhan COD con vuot tiéu chuan tir 1,6 -
2,0 1an va BODs con vuot tiéu chuan tir 1,3 - 2,2 1an. Céc chi tieu N-NOy', TP,
Téng coliform trong nudc thai cua cac trang trai khao sat déu vuot mac cho
phép nhiéu lan [4].

Nguyén Thanh Trung (2019) da tién hanh diéu tra nhitng ho CNL c6
cong trinh khi sinh hoc tai 3 mién gom 06 tinh (Ha Noi, Thai Binh, Binh Dinh,
Quang Nam, Soc Trang, Tién Giang) giai doan tir nam 2018 - 2019, két qua
nghién ctu cong bd cho thiy nudc thai sau xir Iy bang ham biogas c6 nhiéu
thong sé 6 nhiém nhu COD, BODs, TSS, Tong Coliform vuot quy chuan cho
phép nhiéu 1an, cu thé sb 1an vuot lan luot 13: 2,75; 4,57; 2,28; va 56 lan [29].

Nguyén Thi Ha va cac cong su (2020) qua diéu tra, khao sat 9 trang trai
chin nudi lon tai 3 tinh (Vinh Phic, Ha Tinh va Pong Nai) cho thay: Nudc thai
trugc bé biogas c6 mic 6 6 nhiém cac thanh phan hitu co kha cao, COD dao
dong 16n tir 500 - 3.000 mg/L; TSS va TN cao, twong tng trong khoang 1.000 -
2.000mg/L va 200 - 700 mg/L. Sau xt Iy bang bé biogas cac théng s6 COD,
TSS, TN trong nuéc thai dat 1an luot 1a; 200 - 1.200; 300 - 600 va 180 - 630
mg/L [7]. So sénh véi cot B cia QCVN 62-MT:2016/BTNMT cho thay céc
thong s6 COD, TSS, TN sau biogas cuia 9 trang trai trén vuot giéi han cho phép
4,0 1an d6i v6i COD va TSS; 4,2 lan déi v6i TN.

T6m lai, chat luong nudc thai CNL (gia trai va trang trai) sau biogas chua
dam bao duge quy dinh quy dinh trong QCVN 62-MT:2016/BTNMT, phan 16n

cac chi tiéu déu vuot gioi han cho phép ctia quy chuan, Vi vay, néu thai ra moi

1,69.10° 1,35.10° - -

truong s& gy 6 nhiém/anh huong xau dén nhiéu thanh phan méi truong (nudc,

dat, khong khi), cac hé sinh thai thity sinh ciing nhu strc khoe con nguoi.



1.1.3. Anh hwéng cia nwéc thai chin nudi lon dén méi truong

Theo cac két qua tong hop, phan tich, danh gia & Muc 1.1.2 cho thay
nudc thai CNL ¢6 ham luong cao COD, TSS, N, P, VSV gay bénh,.... nén khi
thai ra moi trudng s& gay ra anh huong xau dén chat lvgng mot sé thanh phan
moi trudng (nude, dat, khdng khi ...), hé sinh théi va sic khoe cia con nguoi.

Qua trinh phan huy cac chét hitu co ¢6 trong nudc thai, nhat 1a phan hay
yém khi protein thuong tao ra cac chat khi c6 mui héi thdi nhu: Indol, H,S,
NHs,... 1am anh huong xau dén chat lugng méi truong khong khi. Bén canh do,
viéc phan hay cac chét hitu co trong nudce thai s& 1am giam DO ciia ngudn nudc
tiép nhan, tir 46 cd thé gay anh hudng xau dén hoat dong hd hap cua hé dong vat
séng trong ngudn tiép nhan.

Nudgc thai CNL ¢ chtra ham lwgng cac chat dinh dudng (N, P) cao nén
khi thai ra méi truong co thé gay pht dudng cho céac thuy vuc tiép nhan dan
dén hién tuong “nd hoa nudc”, 1am mat can bang sinh thai va suy giam chat
luong nudce tir d6 co thé 1am anh huong xau dén méi truong song cua dong
thuc vat va sac khoe cong dong [30].

Ngoai ra, trong nudc thai CNL con chira lugng 16n vi khuan, virut gay
bénh duoc thai qua phan, nudc tiéu va dé dang di vao ngudn nudc tir d6 1am
tang nguy co truyén dich bénh cho vat nudi ciing nhu con ngudi.

1.1.4. Hién trang cong nghé xir ly nwéc thai CNL & Viét Nam

Qua két qua diéu tra thuc té tai Ha Tinh trong qua trinh thuc hi¢n luan
an két hop v6i mot sd nghién ctru [5-7, 29, 31] cho thdy nude thai CNL ¢ Viét
Nam chu yéu duogc xir 1y theo cac cong nghé/quy trinh nhu sau:

- P6i v6i hinh thite CNL gia trai (quy mo chin nudi tir vai con dén
hang chuc con, chudng trai don gian, lvu lugng nudce thai < 10 m*/ngay) co
hai quy trinh cong nghé dugc ap dung kha phd bién dé xir 1y phan va nudc
thai nhu sau:

A o e Moi truong
Phan, nudc thai Ho lang £ n
ti€p nhan
N 5o £ Moi truong
Phan, nudc thai Bé biogas Ho lang

tiép nhan

Hinh 1.2. So d6 cac quy trinh XLNT dang 4p dung tai cac gia trai CNL [5-7,
29, 31]



Hinh 1.3. M4 hinh thu gom, xi Iy nudc thai va st dung khi biogas phé bién cua
c4c gia trai CNL tai Ha Tinh (anh khao sét thuc té nam 2018)

- Theo [5] thi nudc thai tai cac trang trai CNL (quy md hang trim dén
hang nghin con, chudng trai khép kin, luu lwong nuée thai > 10 m*/ngay) cia
Viét Nam chtl yéu duogc xir 1i bang bé biogas va/hodc hd sinh hoc véi ba quy
trinh 4p dung pho bién nhu sau:

Phan, BE biogas Ao sinh Moi truong
nudce thai g thai tiép nhan
Tach phan
Phan, Bé biogas Ao/hd sinh hoc | Moi truong
nudc thai (3-4 céi) tiép nhan
Tach phan
Phan, Bé | |Locsinh hoc hiéukhi/_| Ao/hd | Mi trudng
nudc thai biogas aeroten/SBR sinh hoc |~ tiép nhan

|

Tach phan

Hinh 1.4. So d6 cac quy trinh XLNT dang ap dung tai cc trang trai CNL [5]



Hinh 1.5. Mot s6 hé théng xir Iy nudc thai ciia cAc trang trai CNL & Ha Tinh (anh
khao sét thuc té nim 2018)

Két qua danh gia hiéu qua xir ly cua cac quy trinh trén cho thay, phan
I6n chdng chi méi chi xir Iy duoc mot phan chat hiru co, con cac thanh phan
nhu N, P gén nhu chua xtr ly dugc. Do @6, viéc nghién ctru dé nang cao hi¢u
qua ciing nhu hoan thién, phat trién cac cong nghé dé xir Iy nito trong nudce
thai CNL 1a rat can thiét, gop phan giam thiéu tic dong cta nudc thai CNL
dén moi trudng.
1.2. Tong quan cac nghién ciru xir Iy nwée thai chiin nuéi lon

Céc nghién ctru vé XLNT CNL da duoc thyc hién rat nhiéu trén thé gisi
cling nhu ¢ Viét Nam, phan 16n cac nghién ctru tap trung vao cong nghé sinh
hoc béi né c6 tinh bén viing, phu hop véi dic diém cua nudc thai CNL, thich
nghi v6i nhiéu diéu kién tir nhién [32]. Tong hop mot sé nghién ciru vé& céc
nhom cong nghé xir Iy nude thai CNL phd bién trén thé gisi va ¢ Viét Nam
duoc trinh by ¢ Bang 1.2. Sau day 1a chi tiét cia mot s6 nghién curu.

1.2.1. Cong nghé dat ngap nuéc (PNN)

Cong ngh¢ DNN 1a phuong phép thong qua cac qua trinh 1y, hoa va
sinh hoc ty nhién cua hé dit-nudce-sinh vat, cac chat thai lo ling trong nudce
duoc thim va gilr lai trong dat, sau d6 duogc céac vi sinh vat phan hay va
chuyén thanh chét dinh dudng cung cép cho cay trong. Cong nghé DNN co tir
rat sém va da duoc sir dung rong rai véi két qua da duoc ghi nhan, trong do
c6 nhiéu nghién ctiru tmg dung cho xir 1y nudc thai CNL. Sau day 1a mot s6
nghién ciru dién hinh:

- Trén thé gidi:

Poacha va cong su (2004), st dung hé théng dat ngdp nudc (PNN)
trong co Nén theo kiéu dam lay két hop vé6i ao dé xur Iy nude thai CNL trang

trai trong sudt 2 giai doan thi nghiém mua dong va mua hé. Phan tich cho thay



hé théng d4 loai trung binh 35 - 51% SS, 30 - 50% COD, 37 - 51% TN va 13 -
26% TP; dic biét hiéu qua loai bo véi COD, TN thay doi dang ké gitra mua
h¢ va mua dong. Hi¢u qua loai bo c6 xu hudng giadm khi giam nhiét do va
tang luong mua. Nghién ctru ndy cho thiy ngoai viéc thiét ké, van hanh. .. thi
cac yéu té moi trudng cling c6 nhitng anh hudng nhat dinh t6i hiéu qua xu 1y
ctia hé thong nay [33].

Sarmento va cong sy (2012), thr nghiém Cyperus sp. (Thay trac) dé xu
Iy nuée thai CNL. Nghién ctru duoc tién hanh vi mé hinh DNN dong chay
dung c6 va khong trong cdy, hoat dong voi HRT trong 72 gid. Két qua thu
dugc, ham luong cac chit 6 nhiém trong nudc thai sau xur ly 1a TKN, TP, do
kiém va do dan dién, déu giam vaéi hiéu suat 37,5; 28,5; 55,9; 44.,4% (tréng
cay) va 30,2; 25,6; 26,1; 22.9% (khong trong cdy). Nhu vay, thuc vat trong
trong dat ngdp nudc co thé loai bo kha tbt chat dinh dudng [34].

Zhang va cong su (2017), sir dung hé théng DNN dong chay ngam dé xir
Iy nudce thai CNL trong khi hdu lanh & Nhat Ban. H¢ théng da loai bo COD
khoang 90%, TN khoang 62%. Nghién ctru di chimg minh rang hiéu qua loai
b6 chit 6 nhiém cta hé théng dugc duy tri lau dai, hiéu qua dat duoc ngay ca
trong diéu kién khi hau cuc ky lanh va nhiéu nam sau khi xay dung [35].

- O' Viét Nam:

Truong Thi Nga va cong sy (2010), danh gid hi¢u qua xu 1y nudc thai
chan nuoi bang cay Rau ngd va cay Béo tay. Két qua cho thy hiéu suat loai
bd dd duc, COD, TN, TP cua Rau ngé lan luot 14 96,94; 44.97: 53,60; 33,56%
va ctia Béo tay lan luogt 13: 97,79; 66,10; 64,36; 42,54% [36]

Bui Thi Kim Anh va cdng su (2019), tng dung m6 hinh nhan tao bai
loc két hop trong cay sdy (Phragmites australis Cav.) trén cac 16p vat liéu loc
(gdm s0i, da voi va vo triu) dé xtr Iy nudce thai CNL sau bé biogas. Két qua
sau 168 gid thi nghiém, nudc thai sau xt Iy dat quy chuan cho phép, hiéu suit
loai bd TP, TSS, COD, TN va N-NH,* 1an luot 1a: 86; 78; 75: 67 va 74% [37].

T mét sb nghién ctru trén thé giol va ¢ Viét Nam nhan théy, cong
nghé DNN kha don gian, chi phi van hanh thdp nhung can nhiéu dién tich va
chi xtr Iy dugc mot phan chat hitu co (COD), chat dinh dudng (TN, TP) trong
nudc thai CNL nén van con tiém an nguy co 6 nhiém.

1.2.2. Cong nghé ky khi
Xt 1y ky khi 14 qua trinh phan hiy cac hop chét hiru co trong diéu kién



khong c6 oxy nhd vi sinh vat ky khi (chi yéu 1a vi khuan). Trong diéu kién
khong ¢ oxy, hé vi sinh vat di dudng ky khi s& chuyén H* va electron cho mot
chat hiru co trung gian, lam cho qua trinh nay luén di kém véi viée tich tu cac
chat hitu co trung gian. San pham chuyén hoa sinh hoc ky khi cubi ciing 13 mot
hdn hop khi (dugc goi 1a khi sinh hoc hay biogas) bao gdm CH, (chiém ti 18
16n nhét), C,Hg, COs... ngoai ra con c6 H,S. Khi CH, chiém tGi 65% nén qua
trinh ndy con goi 1a 1én men metan va quan thé vi sinh vat dugc goi tén chung
la cac vi sinh vat sinh metan.

bay 1a mot qua trinh phtic tap va co ché cta nd chua duge biét mot
cach day du va rd rang. C6 thé coi qua trinh xir 1y ky khi gom 3 pha: pha ban
dau 1a phan huay, pha tht hai 14 pha chuyén hoa axit, pha thir ba 1a pha kiém.
Trong pha axit, cac vi sinh vat tao thanh axit gé)m ca vi sinh vat ky khi va vi
sinh vét tily tién. Chung chuyén hoa cac san pham phén hily trung gian thanh
cac axit hitru co bac thép, cung cac chét hitu co khac nhu axit hitu co, axit béo,
ruou, cac axit amin, glyxerin, axeton, H,S, CO,, H,. Trong pha kiém, cac vi
sinh vat sinh metan mad1 hoat dong. Chiing 1a céc vi sinh vat ky khi cuc doan,
chuyén hoa cac san pham cua pha axit thanh CH, va CO,. Cac phan tng &
pha nay chuyén pH ctia méi trudng sang kiém.

Cong nghé nay thudng duoc nghién ctru ing dung rat phd bién cho cac
loai nudc thai c6 ham luong chét hiru co sinh hoc cao, trong d6 c6 nudc thai
CNL. Sau day 1a mot s6 nghién cru XLNT CNL bing phuong phép ky khi &
trén thé gidi va Viét Nam:

- Trén thé giéi:

Li va cong su (2010), thiét 1ap hé bun ky khi dong chay nguoc (UASB)
dé xtr Iy nudc thai CNL. Bé UASB duoc chay thich nghi trong thoi gian 36
ngay, cho két qua xir Iy COD hang ngay ting 1én dén 90% va san xuat khi
Metan 1én dén 9,5 L/ngdy dbi véi COD dau vao 1a 3.500 mg/L. Sau d6 cho bé
UASB van hanh lién tuc voi COD dau véo 1a 3.000 - 6.000 mg/L trong hai
thang sau d6 hoat dong on dinh, dat ty 1& xtr Iy COD 1a 90 - 95% va san xuét
métan twong ng 13 9,5 - 13,2 L/ngay. Két qua phan tich quan xa vi sinh vat
cho thiy cu triic vi khuan va da dang sinh hoc da dang, phong phil trong giai
doan khdi dong, sau d6 thay d6i khong dang ké trong giai doan hoat dong 6n
dinh [38].

Yan va cong su (2011), nghién ctiru xtr Iy nude thai chin nudi lon bang
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cong nghé dong chay nguoc qua tang bun yém khi UASB (Upflow Anaerobic
Sludge Blanket). Két qua cho thiy, UASB loai bo kha hiéu qua COD, SS véi
hiéu suat tuong ung 1a 82,36 va 70%. UASB kém hiéu qua trong viéc xir Iy
N-NH," va tong s photphat (TP) [39].

-0 Viet Nam:.

Vii Dinh Tén va cong sy (2008), tién hanh danh gia kha ning loai bo cac
chat 6 nhiém cta chat thai CNL bang hé théng biogas, két qua nghién ctru cho
thiy nong do chat 6 nhiém trong chat thai giam dang ké sau khi qua hé thong
biogas, dac biét 1a cac chét hiru co, cu thé: BODs trong nudc thai cua chué)ng
lon néi giam tur 75,0 - 80,8% con & chuéng lon thit giam tir 75,89 - 80,36%;
COD trong nudc thai cua chué)ng lon nai giam 66,85% con chuéng lon thit
giam tir 64,94 - 69,73%. Tuy nhién, COD sau khi xir Iy bang ham biogas van
con cao hon nhiéu lan so véi gidi han cho phép ciia quy chuan thai [40].

Qua két qua ctia mot sé nghién ctru trén thé gidi va ¢ Viét Nam cho
thay, cong nghé ky khi xtr Iy kha hiéu quéa chat hitu co trong nudc thai CNL,
con thanh phan cac chat dinh dudng (TN, TP) chua xir 1y dugc triét d¢, can
budc xu 1y tiép theo.

1.2.3. Cong ngh¢ hiéu khi

Xtr 1y hiéu khi 12 cac qua trinh cong nghé trong d6 xac 1ap ra diéu kién
hiéu khi dé hé vi sinh vat hiéu khi oxy hoa cac hop chat hiru co 6 nhiém, bang
cach cap khi vao bé xir Iy. Mot s6 giong vi sinh vat (mg dung nhiéu trong cac
cong trinh xtr Iy hiéu khi 13: Bacillus, Pseudomonas, Micrococcus,... Trong
diéu kién moi trudng co oxy, cac vi sinh vat st dung oxy lam chit nhan H" va
electron, c6 thé oxy hod hoan toan cac co chat dinh dudng dén san pham cubi
cuing 1a CO,; H,0, NOg',.... Hién ¢6 nhiéu nghién ctru tng dung cong nghé xur
Iy hiéu khi dé xir Iy nuéc CNL trén thé giéi ciing nhu & Viét Nam, sau day 1a
mdt sb nghién ctru dién hinh:

- Trén thé gidi:

Saucedo Teran va cong su (2017), st dung mdt bd loc nhé giot véi vat
lidu loc 1a ¢ nui ltra d6 dé xur 1y chat hitu co, chéat dinh dudng trong tir nudce
thai CNL sau xir 1y ky khi. B loc nhé giot bao gdm mét hinh tru bang nhom,
day 2 mm, cao 3 m va duong kinh 1 m. Tién hanh ba dot chay thur nghiém,
mdi dot kéo dai 20 ngdy, ndng d6 COD ban dau, nam trong khoang tir 2002
dén 3074 mg/L, HRT 13 9 gio. Luu luong dau vao 1a 2,2 L/phut, twong duong



v6i tai trong thuy luc 1a 4033 m*m®.ngay va OLR tir 0,006342 dén 0,009738
kg-COD/m®.ngay. Nong do COD ban dau khéng anh huéng dén hiéu qua loai
bé COD d6ng thdi cho hiéu qua loai b COD rét cao tir 90 - 96% [41].

Waki va cong su (2018), nghién ctru xtr Iy nudc thai CNL trong hai h¢
théng bun hoat tinh c6 suc khi lién tuc & mic DO cao (DO;: 1,7 - 2,6 mg/L)
va thap (DO,: 0,04 - 0,08 mg/L) & ba nhiét d6 (10, 20 va 30° C). Két qua xur
Iy duoc > 94,8% nhu cau oxy sinh héa (BOD). Trong khi d6, tong nito (TN)
duoc loai bé & DO, cao hon dang ké & murc 64, 89 va 88%, so voi DOy, ¢ 12,
24 va 46%, tuong tng & 10, 20 va 30° C. Nghién ctru ndy ching minh rang
xtr Iy & mirc DO thap 13 mot phuong phéap hiéu qua dé loai bo N [42].

- O Viét Nam:

Nguyén Hoai Chau va cdng su (2010), thir nghiém kha ning xir Iy nude
thai CNL sau bé biogas bang cong nghé loc sinh hoc nho giot voi cac thong
s0 dau vao ctia TSS, COD, BOD, N-NH,", TN, TP lan lugt la: 1.228; 1.195;
534; 405; 518 va 67 mg/L, sau xu 1y cac cac thong sb nay dat twong tng 1a:
108; 252; 116; 118; 185 va 22 mg/L. Hiéu suat loai bo cc thong so trén lan
luot 1a: 90; 80; 78; 71; 64 va 66% [43].

Qua mot sd nghién ctru trén cho thiy, wu thé noi bat cia qua trinh phan
huy hiéu khi 13 kha nang xtr 1y chat hitu co (c6 thé dat t6i 96%), ngoai ra né
con thuc hién dugc qua trinh nitrat hoa va loai bo dugc mot phﬁn chat dinh
dudng (TN, TP). Tuy nhién, viéc cung cap d oxy cho cac vi sinh vat hiéu khi
trong cac cong trinh hiéu khi nhan tao 14 van dé cong nghé then chét va co
anh huong rat 1on dén gia thanh xir 1y.

1.2.4. Cong ngh¢é thiéu - hiéu khi

Cong nghé thiéu - hiéu khi 13 phwong phap xtr 1y dya vao cac vi khuan
hiéu khi hodc vi khudn tiy tién dé loai bo cac hop chét hitu co sinh hoc va
nito. Trong moéi truong ¢ di oxy tu do, vi khuan s& thuc hién qua trinh oxy
hoa cac hop chit hitu co va nitrat héa. Khi méi truong khong du oxy tu do
(thiéu khi - anoxic) hodc khong c6 oxy tu do (yém khi - anaerobic), vi khuan
s& tach oxy trong lién két nitrat, nitrit hodc sunfat dé oxy héa chat hiru co/khir
nitrat hoa. San pham tao ra cia qua trinh 1a H,S, NO, ... hodc nito phan ti.
Pay 14 cong nghé cho hiéu qua xir 1y dong thoi chét hiru co va nito kha céo,
pht hop véi dic trung ciia nude thai CNL nén c6 nhidu nghién ctru tng dung,

cu thé mot s6 nghién ctru dién hinh nhu sau:



- Trén thé gidi:

Obaja va cac cong su (2003) da nghién ctu xur Iy nude thai CNL bang
hé SBR voi ché d6 van hanh: HRT 1a 8 gio mdi chu ky va SRT 1a 11 ngay,
ndéng d6 BHT dao dong tir 3000 - 4000 mg/L. Trong 2 gid dau (giai doan yém
khi), hau nhu ndng d6 N khong thay d6i con ndéng d6 P ting do luong
phétphat duoc giai phong ra boi loai vi khuan Acinetobacter. Nhitng vi khuan
nay sir dung cac chat trung gian c6 khéi lugng phan tir thip nhu ngudn ning
luong cacbon. Sau d6, qué trinh nitrat hoa xay ra trong 4 gio, hau nhu N-NH,*
chuyén sang N-NO;" din dén nong do nitrat ting. Trong giai doan nay, P hoa
tan da bi gitr lai va tich trir dudi dang polyphotphat nén phétphat giam. Tiép
dén giai doan thiéu khi, nitrat giam, chuyén sang N,. Giai doan nay hé can bo
sung nguén cacbon bén ngoai vao nhu axit acetic, etanol. Hi¢u suét loai bo N,
P rit cao, twong tng 99,7 va 97,3 %, v6i N-NH," va P-PO,* dau vao 1a 300
va 49,4 mg/L [44]. Nhung, khi N-NH," > 500 mg/L, qua trinh nitrat hda xay
ra khong hoan toan. Cu thé, khi N-NH,": 550 mg/L, hiéu suat qua trinh nitrat
hoa chi dat 90,9 %, N-NH," dau ra van con 16n khoang 50 mg/L [44]. Nhuoc
diém ciia phuwong phap nay 1a phai bo sung nguén cacbon bén ngoai vao, do
dé lam tang chi phi xtr 1y.

Obaja va cong su (2005), khic phuc han ché phai b6 sung ngudn
cacbon bén ngoai vao khi thuc hi¢n qué trinh khir nitrat, b’fmg cach tan dung
nguén cacbon trong nudc thai chan nuoi da duoc thur nghiém. Hé théng SBR
trong nghién ctru nay hoat dong nhu sau: Nudc thai chan nudi da qua phan
huy yém khi dugc dua vao bé. Pau tién 1a giai doan yém khi 1 gio, tiép dén 1a
giai doan hiéu khi 2 gid va giai doan thiéu khi 1 gid. Ngudn cacbon dé phan
huy sinh hoc dugc bd sung vao giai doan thiéu khi. Viéc bd sung ngudn
cacbon dong nghia v&i su 1am ting ham lugng NH," trong bé phan tng nén
lam ting thoi gian suc khi va thiéu khi thém 30 phat, HRT mdi chu ky 13 gan
7 gio. SRT trong bé 11 ngay. Két qua thu dugc cho thdy qué trinh nitrat hoa
dat trén 99,6 %, qua trinh khir nitrat hoa dat 100 %, tuong duong vdi1 qua
trinh str dung ngudn cacbon bd sung 13 metanol hodc axit axetic. Tuy nhién,
khi so sanh vé thoi gian va nang suat xir Iy NH," cho thay, néu sir dung ngudn
cacbon bd sung tir nudc thai chan nudi, chi xir 1y duoc NH," néng d6 1300
mg/L.ngay, do chi thuc hién duoc 3,43 chu ky/ngdy (mdi chu ky 7 gio).

Trong khi d6, néu st dung ngudn cacbon bd sung tir hoa chat, xtr 1y duoc



NH," ndng do 1800 mg/L.ngdy, do c6 thé thuc hién duoc 6 chu ky/ngay (mdi
chu ky 4 gio). Piéu d6 c6 nghia 13, néu sir dung ngudn cacbon tir nude thai
chan nudi thi thoi gian phan 16n 1a dé xtr Iy N-NH," (hon 75 %) [45]. Do do,
can can nhic khi lya chon ngudn cacbon bo sung dé can bang tiét kiém chi
phi hoa chat va nang suét xur 1y.

-0 Viet Nam:.

Ping Thi Hong Phuong va cong sy (2012) danh gia anh hudng ciia ché
d6 suc khi dén kha nang xir 1y nudc thai CNL sau xir 1y ky khi bang cong
nghé SBR. Két qua nghién ciru cho rang ché do suc khi khong anh hudng
nhiéu dén hiéu qua loai bo chat hitu co. Cac ché d6 nghién ctru ctia chu ky 12
gi0/mé cho hiéu qua loai bé6 COD khé cao (~ 90%). Tai chu ky suc khi 6
gio/mé c6 hiéu qua loai bé N-NH," tir 90 - 99%. Ché d6 suc khi 6 gi0o/me,
gdm hai chu trinh thiéu khi - hiéu khi cho hiéu qua loai bd COD, TN cao va
6n dinh nhat [46].

Phan D6 Hung va cdng sy (2013), st dung cong nghé SBR hai chu
trinh thiéu - hiéu khi cap nudc hai 1an dé danh gia kha nang xur 1y dong thoi
chat hitu co va nito trong nude thai CNL dd qua xt 1y so bo bang bé biogas.
Nudc thai duoc cip hai 1an riéng 1¢ vao céc giai doan thiéu khi véi ba ti 16 cap
nude 1an dau 1a 1/2, 2/3 va 3/4. Nghién ctru di chi ra rang, v6i qua trinh SBR
hai chu trinh thiéu — hiéu khi, cip nuéc hai lan 13 mot giai phap dé nang cao
hiéu qua loai bo TN. Khi ting ti 1¢ cap nudc, dau tién kha nang loai bo TN s&
tang dén mot gi61 han nhét dinh sau d6 gidm tr¢d lai. Kha nang loai bo TN & ca
ba ti 1€ cép nude khéao sat déu kha cao, trong do6 ¢ ti 1¢ 2/3 dat cao nhat, dat tur
85 - 90 % con & cac ti 18 cap nude thip 1/2 va 3/4 kha nang loai bé TN kha
phU hop v&i hiéu suét 1y thuyét. Kha ning loai bd COD & ché d6 cap nudc hai
lan ciing kha cao, dat tir 85 - 90% & ti 1& cap nude 2/3, xap xi voi trudong hop
cap nudc mot lan [47].

Ping Thi Hong Phuong (2016), st dung phuong phap loc sinh hoc
ngap nudc dé danh gia anh huong cia ché do suc khi dén kha ning xir 1y
COD, TN trong nudc thai CNL sau xtr Iy ky khi. Két qua nghién ctru cho
thay, ché do suc khi khong anh huéng nhiéu dén hiéu qua loai b6 COD. Kha
nang loai bo COD & ca 3 ché d06 suc khi dat tir 80 - 85% va kha 6n dinh. Kha
nang xir Iy TN ¢ ché d6 1 (suc khi/ngimg suc khi = 60 phat/90 phut) dat 60 -
65%:; ché d6 2 (suc khi/ngimg suc khi = 90 phat/90 phut) dat 65 - 70% va ché



d6 3 (suc khi/ngimg suc khi = 110 phait/70 phat) dat cao nhat: 75 - 80%. Tai
luong TN anh hudng nhiéu dén kha ning loai bé TN, tii luong TN trong
khoang 0,14 - 0,21 kg/m®/ngay cho hiéu suit cao nhat, dat tir 70 - 80% [48].

Lé Sy Chinh va cong suu (2018), str dung qua trinh loc sinh hoc suc khi
luan phién dé danh gid anh hudng ty 16 hoi luu dén hiu qua xtr Iy nude thai
CNL da duge xir Iy so bo qua bé biogas. Két qua nghién ctru cho thiy khi ty 18
héi Iuu thay d6i (n=1; 2 va 3) khong lam anh huong dén kha ning loai b COD,
N-NH,", SS, TP véi hiéu suat 1an luot 1a 81 - 87, 95 - 99, 80 - 95 va 49 - 55%);
nhung lai anh huéng dén hiéu qua loai bo TN, ty ti 18 hoi luu thay doi tir n=1; 2
va 3 thi hiéu suat loai bo TN lan luot 1 66 - 71, 75 - 79 va 79 - 85% [49].

Qua két qua ctia mdt sd nghién ctru trén thé giéi va ¢ Viét Nam cho
thay, Cong nghé thiéu - hiéu khi loai bo kha tst COD, TN trong nudc thai
CNL nhung phai thudng xuyén bo sung ngudn cacbon bén ngoai vao din dén
lam tdng chi phi cho viéc XLNT.

1.2.5. Cong nghé sinh hoc két hop

- Trén thé gidi:

Két qua nghién ctru cua Zhang va cong su (2007) cho thay hé thong

MBR (Membrance Bioreactor) yém khi dat duoc hiéu suét cao trong viéc xu
ly dong thoi ca COD, N va P trong nuéc thai CNL, twong tGng 93; 67,4 va
94,1 %. Tuy nhién, thach thirc 16n nhat d6i véi MBR yém khi d6 chinh 1a hién
tuong tac mang loc [50].
Trong mot hé théng xur ly khac, mang loc vi loc soi r5ng dugc dat ngap trong
bé suc khi thé tich 227 lit, dién tich mang st dung 0,93 m®. Nong d6 BHT
trong bé duy tri 2830 - 4070 mg/L. Do COD dau vao cao nén hé phai lam viéc
vol thoi gian luu dai 6 ngay voi tai luong COD trung binh 0,18
kgO,/kgMLSS.ngay. Khi pH duoc kiém soat trong khoang 7,3 - 7,6, hiéu sut
xtr 1y amoni dat 99,9 %, twong ung dau ra dudi 5 mg/L. Khi pH giam xudng
6,2, hiéu suat xir Iy amoni chi dat 52,9 %. Nghién ctru ndy cho thiy, yéu t6
pH anh huong dén hiéu suat xir Iy amoni, do dé, can kiém soat pH > 7 dé qua
trinh nitrat hoa c6 thé dién ra hoan toan [51].

Ciing str dung cong nghé MBR nhung nhém nghién ctru cua Kim va
cong su (2008) da két hop v6i bé nitrat hoa. Mang loc sir dung trong nghién
ctru 14 loai mang loc soi rong vat liéu PVDEF, c6 kich thuéc 16 0,4 um. Thoi
gian luu nudc bén trong hé théng AO va AO2 (Anoxic - Oxic - Oxic



(Nitrification)) 1a 5 ngay. Hé théng AO2 gdm bé thiéu khi, bé hiéu khi va bé
nitrat hda, c6 dung tich lan luot 6, 12 va 9 L. Hé théng duoc nghién ctu véi 4
truong hop: thay ddi ty 1& tuan hoan, thoi gian luu nudc, va trudng hop cO
hodc khong co bé nitrat hoa. Pic diém nudc thai dau vao nhu sau: COD:
6.419 mg/L, TN: 4.212 mg/L, N-NH,": 2.560 mg/L va N-NO;: 1.050 mg/L.
Nhu véy, ty 18 C/N 1a rat thap (C/N = 1,5). Trong hé AO, ty 1& dong tuan hoan
thay d6i tir 100 - 500 % cho thiy & ty 1& 300%, hiéu qua dat dugc tot nhat.
Hiéu suét loai bd TN cta hé AO2 1a 94 %, con hé AO chi dat 56 %. Pac biét,
hiéu suat loai bo N-NH," ting 68% va N-NOs ting 37 % so véi hé AO.
Nghién ctru di cho thiy viéc két hop voi bé nitrat hoa cho hiéu qua tét hon
trong viéc loai bdo N ma khong can bo sung thém ngudn cacbon (ti 16 C/N
thap) [52].

Kornboonraksa va Lee (2009) sir dung mang vi loc polyethylene soi
rong, kich thudc 18 0,4 pm, dit ngdp trong bé SBR. Qua trinh nitrat hoa va
khtr nitrat héa xdy ra luan phién thong qua suc khi va khong suc khi trong 60
phut. Nudc thai dau vao duoc tién xur ly béng héa chat keo tu FeCl; dé lam
giam céc chét ran lo limg. COD, BODs va N-NH; dau vao lan luot la 1.150,
683 va 154 mg/L, hiéu qua loai b6 COD, BODs va N-NHj; ctia hé dat duogc lan
luot 14 96,0; 97,0 va 93,2%. Tuy nhién, khi ting ndong d6 dau vao COD,
BODs va N-NHj; 1én tuong tng 2.050, 1.198 va 248 mg/L di dan dén giam
hiéu qua loai bo COD, BODs va N-NHj; twong tng tir 96,0 xuéng 92,0%; 97,0
xubng 92,7% va 93,2 xubng 69,5% [53].

- O'Viét Nam:

Vin Thoai My va cong su (2017), stt dung hé théng USBF két hop st
dung gi4 thé vi sinh dé xir Iy chat hitu co trong nudc thai chan nudi. Cac thuc
nghiém xtr 1y chét hitu co trong nudc thai CNL d3 dugc danh gia & HRT 1a tur
6-15 gid va SRT 13 20 ngdy chi ra ring hiéu qua loai bo téi wu BODs, COD &
HRT la 12 gid v6i hiéu sudt twong tmg 14 94.2 va 93,3% [54].

Phan Nguyén Tudng va cong su (2020), st dung cong nghé loc sinh
hoc két hop bai loc thuc vat dé danh gia kha niang xtr Iy nudc thai CNL sau bé
biogas. Nghién ctru cho thay hiéu qua xu 1y TSS, BOD, N-NH," tot nhat tai
bé loc sinh hoc 1an luot 1a: 36,96; 34,69; 36,07%. Hiéu qua xu ly TSS, BOD,
N-NH," tot nhat tai bé loc thuc vat 1an luot 1a: 80; 45; 70%. Nhu vay, cong

nghé loc sinh hoc két hop bé loc thuc vat, 1am giam néng d6 chat 6 nhiém



BOD, TSS, N-NH," ... mot cach hiéu qua. Tuy nhién, chat luong nudce thai
sau khi qua hai cong doan xtr 1y trén van chua dat gia tri cho phép xa thai quy
dinh 6 QCVN 62-MT: 2016/BTNMT [55].

Bui Thi Kim Anh va cong su (2021), sir dung phuong an u yém khi két
hop v6i bii loc nhén tao tréng cy xir Iy nude thai CNL sau may ép phan. Qua
trinh xir Iy yém khi cho kha ning loai bo TSS, BODs va COD cao, lan luot 1a
61,5; 71,5 va 76,4%, nhung hiéu qua loai bo cac chit dinh dudng khong cao:
TN dat 17,6% va TP dat 23,1%. Sau khi da qua bai loc nhan tao tr@)ng cay,
hiéu qua loai bo TSS, COD, TN va TP lan luot 1a 81; 74,6; 67,7 va 79,7%.
Chét luong nudc dau ra dat cot B cia QCVN 62-MT: 2016/BTNMT [56].

Nguyén Quang Lich va cong su (2021), két hop than sinh hoc (biochar)
va ho sinh hoc béo tay (Eichhornia crassipes) dé viéc xtr Iy nudc thai CNL
sau ham biogas. Nghién ctru cho thiy sau 7 gio xir 1y nudc thai dau ra dat quy
chuan cho phép (QCVN 62-MT: 2016/BTNMT), hiéu suit loai b6 BODs,
TSS, COD, TN, N-NH,*, Tong coliform kha cao, lan luot 12 83,6; 88.9; 69,3;
88,3; 98,1 va 100%; con hiéu suét loai bd TP khong cao, dat 58,8% [57].

Nhin chung cac cong ngh¢ sinh hoc két hop cho hi¢u qua loai b6 COD,
TN trong nudc thai CNL kha cao, dic biét 1a cong nghé MBR két hop nhung
phan 16n cac cdng nghé nay thuong van hanh kha phirc tap, chi phi dau tu/van
hanh kha cao.

Bang 1.2. Tong hgp mot s6 nghién ctru vé xur Iy nudce thai CNL trén thé gidi
va & Viét Nam

Nhom Loai hinh .
TT R R Hiéu suat xir ly Nhan xét | TLTK
CN cong gh¢

1 | DNN | - Trén thé gidi:

DNN trong co Nén | SS: 35 - 51%; COD: 30

theo kiéu dam lay | - 50%; TN: 37 - 51%; o [33]
p . Xu ly mot
két hop voi ao TP: 13 - 26% o
\ an
DNN dong chay | TKN, TP trong: 37.,5; P
. COD, TN,
ding c6 va khong | 28,5% va khong trong: \ [34]
) TP; Can
trong cay Thuy trac | 25,6; 26,1% s
madt bang

DNN dong chay | COD: 90%, ¢

. on
ngam & khi hau lanh | TN: 62% [35]
cua Nhat Ban




Nhom Loai hinh .
TT Hi¢u suat xir ly Nhén xét | TLTK
CN cong ghé
- O'Vigt Nam:
Dung cdy rau Ngb | Hiéu suét loai bo COD,
va cdy Béo tay xir Iy | TN, TP cua rau Ngb:
o pas Xur ly mét
nudc thai CNL 4497, 53,60; 33,56% o [36]
an
va Beo tay: 6610 °
COD, TN,
64,36; 42,54% .
. . ) . ) TP; Can
Bai loc trong cay Say | Hi€u suat loai bo TP, s
_ . mat bang
trén cac lop vat lieu | TSS; COD; TN va N- ¢ 37]
on
loc NH," twong tng: 86; 78;
74,6; 67,1 va 74,2%
2 Ky |- Trén thé gidi:
khi | BéUASB, COD vao | COD: 90 - 95% ,
Chu yéu [38]
3.000 - 6.000 mg/L
. xtr ly COD
Bé UASB COD: 82,36%; SS: 70% [39]
- O'Vigt Nam:
COD trong nudc thai
. nudi lon nai va lon thit | Chua yéu
Bé biogas , N o [40]
giam lan luot 1a: 66,85 | xur ly COD
va 64,94 - 69,73%
3 | Hiéu |- Trén thé givi:
khi | Loc nho giot véi VLL | COD: 90 - 96%
_ Xt ly duge | [41]
la da nai Ira do
. COD,
BHT suc khi lién tuc & | BOD > 94,8% i i
. _ | nitrat héa
DO;:1,7-26mg/Lva| TN (DO,): 64, 89 va )
va loai bo
DO,: 0,04 - 0,08 mg/L | 88% A [42]
. .| dugc mét
oxy hoa tan va ¢ ba | TN (DO,): 12, 24 va N
. phan TN
nhiét do: 10; 20; 30° C | 46%
- O'Viét Nam:
Loc sinh hoc nhé | Hiéu suit loai bo TSS, | Xir Iy duoc
giot COD, BOD, N-NH,, COD,
TN, TP lan luot 1a 90; | nitrathda | [43]
80; 78; 71; 64 va 66%. | valoai bd

duoc mot




Nhom Loai hinh .
TT R R Hi¢u suat xir ly Nhén xét | TLTK
CN cong ghé
phan TN
4 | Thiéu | - Trén thé givi:
- hiéu | SBR bd sung ngudn | N-NH,": 99,7 % Xu ly
khi |cachon  (metanol | P-PO,%: 97,3 %. duoc (44
hodc axit axetic) vao | N-NH," (> 500 mg/L): | COD, TN
giai doan thiéu khi | 90,9 % nhung cin
SBR b6 sung ngudn Qua trinh nitrat hoa dat ngudn
cachon bang cach tan | trén 99,6 %, qua trinh | cacbon [45]
dung nguon cacbon | khir nitrat héa dat 100 % | bén ngoai
trong nuoc thai
- O'Vigt Nam:
SBR - Anh huéng | N-NH,": 90 - 99%; [46]
ctia ché do syc khi | COD: 90%
. . COD: 85 - 90%
SBR hai chu trinh .
y y TN ¢ ti 1€ cap nudc 2/3 [47]
thiéu - hi¢u khi .
dat cao nhat: 85 -90 %
Loc sinh hoc ngap | Ché dd suc khi/ngung Xt Iy
nuoc suc khi: 110/70 phut d
o uoce [48]
cho %11¢u ,suat loai bo COD, TN
TN tot nhat: 75 - 80% h A
: . Pa— nhung can
Loc s1n-h hoc suc khi (iOD, N-NH,", SS, ngudn
luan phién lan luot: 81 - 8\7, 95 - cachonbén
99; 80 - 95 va 49 - .
L ngoai [49]
55%. Ti 1€ hoi luu n=1;
2 va 3 hi¢u suit TN: 66
-71;75-79; 79 - 85%
5 | Cong | - Trén thé gigi:
nghé¢ | MBR +hé yém khi | COD: 93 %; TN: 67,4
. Xu ly [50]
sinh %: TP: 94,1 %
2 N duoc
hoc | MBR + hiéu khi N-NH;: 99,9 % &
) . COD, TN
két pH: 7,3 - 7,6 va 52,9 % [51]
nhung
hop opH=6,2 .
— thuong
MBR + bé nitrat héa | TN (AO2): 94 %, 2
hay bitic | [52]

TN (AO): 56 %,




Nhom Loai hinh .
TT R R Hi¢u suat xir ly Nhén xét | TLTK
CN cong ghé
MBR + SBR - COD; NHs-N  vao
1150; 154 mg/L hiéu
ua: 96; 93,2 %
1 L [53]
- COD; NHsz-N vao:
2050; 248 mg/L hi¢u
qua: 92,0; 69,5%
- O'Vigt Nam:
USBF két hop gia | Hiéu qua loai bo trung
thé vi sinh binh BODs, COD la [54]
94,2% va 93,3%
Loc sinh hoc két hop | Hiéu qua loai TSS BOD,
bai loc thuc vat N-NH," & bé loc sinh
hoc la: 36,96; 34,69; [55]
36,07% va & bé loc thuc .
Xu ly
vat la: 80; 45; 70%
Yém khi két hop v6i | Hiéu qua xir ly yém khi duge
o P e\ Y COD, SS
bai loc trong cay | TSS; BODs; COD; TN; o
. X va mot
nhan tao TP lan luot: 61,5; 71,5; AT [56]
76,4; 17,6; 23,1% va bai | Phan TN
A Al 1A TP
loc trong cay lan luot:
81; 74,6; 67,7; 79,7%.
Than  sinh  hoc | Hiéu suit loai bo TP,
(biochar) két hop hd | BODs, TSS, COD, TN
sinh hoc beo tay va N-NH," tuong tng [57]

la: 58,8; 83,6; 88,9;
69,3; 88,3 va 98,1 %

1.3. Tong quan vé cong nghé SBR (sequencing batch reactor)
1.3.1. Gi6i thiéu vé cong nghé SBR
SBR la cong nghé xtr ly nuéc thai dua trén qué trinh bun hoat tinh véi 2
giai doan syc khi va lang dién ra gian doan trong cing mot bé, thuong ding
dé xir ly cac loai nuéc thai c6 ham luwong chat hitu co va nito sinh hoc cao.
SBR hoat dong theo mét chu trinh véi 5 pha khép kin, gém: Lam day, suc
khi, ling, rat nudc va pha nghi (Hinh 1.6). Pha nghi chi 1a mot khoang thoi
gian cho doi dé nap them mot mé mai, thoi gian nay s& phu thudc vao thoi
gian van hanh.




Nuwéce thai

V

Lam d'n
Xa bun duw

_Phan irng
Ngung

A
“—Suc khi

‘ ; \ Khuiy trén)
‘ Rit nuoc ’ Liang (Kbwly trom)

Nudce sau xir ly

Hinh 1.6. So d6 hoat dong cua bé SBR

Co ché hoat dong cua 05 pha nhu sau:

1. Pha lam day (Fill): 1a qué trinh cap nuéc thai vao bé, qua trinh nay
phai dam bao cho dong chay diéu hoa, khong qua manh dé tao tiép xdc tot
gitra nudce thai va vi sinh vat va ciing khong qué 1au dé d¢am bao tinh kinh té.
Pha nay c6 thé van hanh & 3 ché d6 nhu sau:

- Lam day tinh: cap nudc thai tinh tao nong do chat nén cao khi bat dau
khuay tron. Ty & F:M cao, tao thuan loi cho vi sinh vat phaét trién, cung cap
cac dac tinh tot cho bun hoat tinh. Ngoai ra, diéu kién 1am dy tinh c6 loi cho
san sinh luu trir bén trong diéu kién chat nén cao, d6 1a yéu cau dé loai bo
photpho sinh hoa, giam sy phat trién caa vi khuan soi.

- Lam day khudy tron: nuéc thai dau vao duoc tron déu véi céc sinh
khoi vi sinh, khoi dau cho cac phan tng sinh hda. Trong thoi gian cap nudc
thai vao hdn hop, vi sinh vat phan huy sinh hoc cac chat hitu va st dung oxy
du hodc nhan electron thay thé nhu nitrat. Lac ndy, khir nitrat xay ra trong
diéu kién thiéu oxy tao thanh N,. N-NOs duogc vi sinh vat st dung nhu 13
nhan electron.

- Lam day suc khi: c6 thé giam thoi gian suc khi can thiét trong budc
phan ang, qué trinh nitrat hoa c6 thé dat duoc.

2. Pha suc/thdi khi (React): cung cap mot lwong 16n oxy cho qué trinh
nitrit hoa, nitrat hda va chuyén hda chat hiru co. Trong pha nay can nghién
ctru Kiém soét chat luong nudc thai dau vao (COD, TN,...), cuong do suc khi,
nhiét do, pH... dé tao bdng bun hoat tinh hiéu qua cho qua trinh lang.

3. Pha lang (Settle): cac chat ran dugc lang va tach ra ¢ diéu kién moi



truong hoan toan tinh trong khoang thoi gian nho hon 2 gid. Mot sé truong
hop, trong thoi diém ban dau c6 thé khudy tron nhe dé cho nuéc thai, bun ling
tach biét tir d6 bun duoc lang tap trung hon. Tai pha ling khéng cip nudc vao
nhu trong hé théng bun hoat tinh théng thuong.

4. Pha rat/xa nuéc ra (Draw): nudc thai sau khi 1ang, phan nuée trong
phia trén s& dugc hé thong thu nuéc thao ra; dong thai trong qua trinh nay
bun ling ciing duoc thao ra ma khong bi x&o tron.

5. Pha nghi/cho (Idle): thuc hién gitra pha xa va pha bom, trong dé
nuéc thai xa ly dd duoc thao ra va nudc thai vao da duoc cap du. Giai doan
nay co6 thé duoc sir dung dé xa bun thai hodc vé sinh lai thiét bi suc khi, canh
khudy...

Thai gian van hanh cta cac pha c6 thé phan bd nhu sau: nuéc chay vao
bé (25%); suc khi (35%); lang (20%); thao nudc (15%); thdo bun (5%).

Bé SBR c¢6 hai loai gdbm: Bé xir Iy mé thuc (true batch reactor) va loai
lwu lugng dong lién tuc ciia bé:

- Doi voi “bé xir 1y mé thuc” (dong gian doan), mét khi nudc thai duoc
nap vao bé & mot muc 1am day binh thudng, sau d6 nudc thai duoc xu 1y. Chi
nap thém nude thai vao bé khi tat ca cac pha da thuc hién xong va loai bo cac
chat rin lang hiéu qua dé cho phép xa thai vao mé nude thai khac cuia bé.

- B6i voi bé xir Iy mé ¢6 dong lién tuc, nude thai dau vao ludn chay vao
bé. Trong bé c6 hai budng (chambers) tach biét boi mot vach ngan (baffle).
Budng nho hon nhén nudc thai dau vao va tir day nudc thai chay cham vao
budng 16n hon. Budng 16n hon hoat dong nhu 1a mot bé xur Iy nudce thai theo
mé. Tuy nhién bé xtr Iy theo mé nay chi c6 cac pha: pha phan tng (React),
pha ling (Settle) va pha gan 1ong (Decant).

Cong nghé SBR duoc nghién ctru tir ndm 1920 va cho dén nay cong
nghé nay da dugc st dung rat phd bién trén toan thé gidi. SBR dugc ung dung
nhiéu trong xtr 1y sinh hoc cac loai nudc thai cong nghiép, nudc thai sinh
hoat, nudc thai chian nudi... va cho kha ning xu 1y cic chat 6 nhiém kha cao
v6i1 chi phi phu hop.

Uu diém ctia cong nghé SBR:

- Thiét ké don gian, khong phai xdy dung bé lang bac hai

- Loai bo dong thoi chat hitu co va chét dinh dudng (N, P)

- Cong nghé hoat dong 6n dinh va phu hop v6i nhiéu hé théng xir Iy ¢6


https://toana.vn/ung-dung-nganh/nuoc-thai-cong-nghiep
https://toana.vn/kien-thuc/nuoc-thai-sinh-hoat-la-gi.html
https://toana.vn/kien-thuc/nuoc-thai-sinh-hoat-la-gi.html

cong suit khac nhau.

- Chi phi xay dung va van hanh thap hon cac cong nghé khac vi khong
sir dung bé lang.

- D& dang kiém soat dugc cac su cd.

Nhuoc diém cta cong nghé SBR:

- Van hanh kha phtc tap nén yéu cau d6i voi ngudi van hanh kha cao

- Hé thong suc khi chim duéi day bé dé bi tic do bun

- Ap dung ty dong hoa dé van hanh hé thong kha kho khan
1.3.2. Co ché chuyén héa sinh hoc chit hiru co' va nito ciia cong nghé SBR

Trong hé théng SBR, céc chat 6 nhiém nhu: COD, BOD, N, P,.... s&
duoc vi khuan chuyén hoa théng qua ba giai doan nhu sau:

- Khuéch tan, di chuyén va hap thu cac chat 6 nhiém tir nude thai 1én
bé mat t€ bao vi khuan;

- Oxy hoa ngoai bao va van chuyén cic chat 6 nhiém hép thu duoc
qua mang té bao vi khuan;

- Chuyén hoa céc chat hitu co thanh ning luong, tong hop sinh khoi
va cac nguyén té dinh dudng khac bén trong té bao vi khuan.
1.3.2.1. Chuyén héa sinh hoc chit hitu co

Chét hiru co 1a chit dau tién bj oxy hoa dé tao thanh ning luong. Qua
trinh nay duoc thuc hién trén bé mat té bao vi khuan nhd xlc tac ciia men
ngoai bao. Mot phan chat hiru co duoc chuyén qua mang té bao vi khuan
(mang ban thim) vao bén trong va tiép tuc oxy hoa dé giai phong ning
luong (phan tGng 1-1), tong hop thanh té bao chat (phan tmg 1-2). Sinh khéi
vi sinh vat tang 1én. Trong diéu kién thiéu ngudn dinh dudng, té bao chat lai
bi oxy hoa ndi bao dé tao ra nang lugng can thiét cho hoat dong séng (phan
g 1-3). Cu thé cac phan ung hoa sinh ctia hai qua trinh nhu sau:

- QUa trinh oxy hoa chét hitu co (tao ning luong):

CH,ON +0, —Y> CO, + NH; + H,0 + Q (ning lugng) (1-1)
- Qtia trinh tong hop té bao (xdy dung té bao):

C\H,O,N +Q —LYp CsH;NO, (té bao chat) (1-2)

(CsH;NO,: Ty 16 trung binh cdc nguyén to chinh trong té bao VSV)

Luong 6xy tiéu ton cho phan tmg (1-1) va (1-2) 14 tong BOD cua nude thai



- Qua trinh oxy hda ndi bao (tu oxy hoa):
CxHyOZN + 0, VSV CO, + NH; +H,O + Q (1-3)

Vi khuan chuyén hoa cac chit hiru co bang cach ho hip. Pay 1a qua
trinh h6 hap hiéu khi dién ra trong méi trudng du oxy tu do. Vi khuan thuc
hién qua trinh nay la céc loai vi khuan hiéu khi hodc vi khuan tuy tién.

Khi méi trudng khong du oxy tu do (thiéu khi - anoxic) hoic khong c6
oxy tu do (yém khi - anaerobic), cac loai vi khuan hiéu khi hodc vi khuan tuy
tién s& tach oxy trong lién két nitrat, nitrit hodc sunfat dé oxy hoa chit hitu
co. San pham tao ra cta qua trinh 13 H,S, NO,  .... hodc nito phan tu.
1.3.2.2. Chuyén héa sinh hoc nito

Trong cong nghé SBR, xir Iy sinh hoc nito truyén thong duoc thuc hién
dua trén su két hop cua hai qué trinh & qua trinh nitrat héa (NH," - NO,” —
NO3") va khtr nitrat (NO3” — N,). Cu thé timg qua trinh nhu sau:

- Quaé trinh Nitrat hoa 1a qué trinh oxy héa cac hop chat cia nito c6 hoa
tri -3 (NHs, NH,") 1én +3, +5 (NO,, NO3") béi vi sinh vat, duoc thé hién bang
cac phan ung sau:

NH," + 1,50, —Y» NO, + 2H" + H,0 (1-4)

NO, + 0,50, —2Y» NO; (1-5)
Phuong trinh tong:

NH," + 20, —5Y» NO; + 2H* + H,0 (1-6)

Nhu vay, 1 mol NH," tiéu thy 2 mol O, hay 1 g N-NH," tiéu thu 4,57 g
O,, 1 mol NH," tao thanh 1 mol NO3", 1 mol NH," tao thanh 2 mol H*. Luong
H* tao ra phan ung véi o kiém HCO5', nhu vay 1g N-NH," tiéu thu 7,14 g d6
kiém (quy vé CaCOj3). Cac phuong trinh (1-4 va 1-5) khong tinh dén qué trinh
sinh tong hop.

Néu tinh ca cac qué trinh tong hop sinh khdi (vi khuan) ta co:

1,02NH,* + 1,890, + 2,02HCO; —¥» 0,021C5H;0,N + 1,00NO; +

+ 1,92H2C03 + 1,06H20 (1_7)

Nhu vay, 1 gam N-NH," tiéu thu 4,3 g O,, 1 gam N-NH," tiéu thu 7,2 g
d6 kiém (quy vé CaCO,).
Tir phuong trinh (1-7) ta ¢ thé thdy diéu Kién co ban cho qué trinh nitrat



hod 14 phai dam bao do kiém cho vi sinh vt thuc hién qua trinh oxy hoa.

- Qua trinh khir nitrat 12 qua trinh khir hop chat nito c¢6 hoa tri tir +5 vé
+3, +2, +1 bai vi sinh vat. Cac phuong trinh ti lwgng ctia qué trinh khir nitrat
hoa phu thudc vao ban chat nguén cacbon st dung nhu sau:

6NO; + 5CH;0H —2Y+ 3N, + 5 CO, + 7 H,0 + 6 OH" (1-8)
8NO;™ + 5CH,COOH —2X+ 4N, + 10 CO, + 6 H,0 + 8 OH™ (1-9)

8NO; + 5CH, —=+ 4N, +5CO,+ 6 H,0 +8OH  (1-10)

10NOj + Cyo H1g05 N —2% 5N, + 10 CO, + 3 H,0 + NH, + 10 OH (1-11)

(Ghi chi: Cy9 H1gO3N - cdng thzc trung binh cia nwoc thai sinh hoat)
Nhoém OH' s& phan ung véi CO, tao d6 kiém bicacbonat:
OH + CO, —» HCOs
Ciing nhu trudng hop nitrat hod, néu tinh ca qua trinh sinh tong hop ta co:

NO; + 1,08CH5;OH + 0,24H,C0; —Y» 0,056CsH;NO, + 0,47N,

+ 1,68H,0 + HCO3 (1-12)

Ctr 1 mg/l NO;™ bi khir thi sinh ra 3,57 mg/l d6 kiém. Néu trong hé c6
NH; thi lwong kiém sinh ra sé& it hon.

Trong ca hai qué trinh trén déu c6 sy tham gia cta nhiéu nhém vi sinh
khac nhau, trong d6 qua trinh nitrat hoéa c6 su tham gia ctia hai nhom vi sinh
vat pho bién 1a: Nitrosomonas va Nitrobacter. Pay 1a vi sinh vat tu dudng hoé
nang vi ching nhan dugc nang lugng cho sy sinh truong va tong hop té bao
phan 16n 14 tir qua trinh oxy hoa cac hop chat cacbon vé co (HCO3™ la chinh)
Va nito vo co. Ngoai ra chung tiéu thu manh oxy (Vi khuan hiéu khi). Khac
véi qud trinh nitrat hod, qué trinh khtr nitrat sir dung 6xy tur nitrat nén goi la
anoxic (thiéu khi). Cac vi khuan ¢ day 1a vi khuan di dudng nghia 1a can
ngudn cacbon hitu co dé tao nén sinh khdi méi.

Nhu vay, dé xir 1y nito bang phuong phap sinh hoc truyén thdng can trai
qua hai qua trinh gém: nitrat héa duoc thuc hién bai cac nhdm vi sinh tu
dudng va khir nitrat hoa duogc thuc hién bai cac nhém vi sinh di dudng. Trong
d6, qua trinh nitrat hda dugc coi 1a budc gidi han tdc do cua quy trinh xir ly
sinh hoc nito trong nudc thai [58, 59], va qué trinh nitrat hda ngoai su tham
gia ctia c&c nhom vi khuan tir dudng (AOA, AOB, NOB, Comammox) thi con



c6 nhém vi khan di dudng (HBN - Heterotrophic Nitrifying Bacteria) day
tiém nang, loi thé [12, 58, 59] (Hinh 1.7).

Céc vi khuan tu dudng tham gia vao qua trinh nitrat héa thuong sinh

trudng yéu, kha nhay cam vdéi cac di€u ki€n véi moi truong va chiu su canh

tranh gay gat tir nhitng nhom vi sinh vat khac nén do 6n dinh vé hiéu qua xir

Iy khong cao, trong khi d6 cac vi khuan nitrat hoa di dudng cé nhiéu uu biét

hon so v6i nhom ty dudng nhu: sinh trudng nhanh, c6 thé ddng thoi nitrat hoa

va khir nitrat két hop loai bo chat hiru co [16-18], mot s6 loai tham chi ¢ thé

chiju duwoc méi truong lanh, qua min hodc giau amoni [19-21]. Nhiing loi thé

nay mang lai tiém nang 16n cho viéc tmg dung cic nhom vi khuén nitrat hoa

di dudng dé xtr Iy cac hop chat nito trong nudc thai [22-26].
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Hinh 1.7. Céc qua trinh chuyén héa nito c6 thé xay ra trong cac hé thdng xur Iy

sinh hoc [59]

Anammox: oxy hoa amoni ky khi; Comammaox: Oxi héa amoni hoan toan;
HNB: vi khuén nitrat hoa di dudng; AOA: Vi khuan c6 oxy hda amoni;

AOB: vi khuan oxy héa amoni; NOB: vi khuan oxy héa nitrit

Tir co so trén cho thay viéc phan lap nhiing chung vi khuan moi, dic
biét 1 cac nhom vi khuan nitrat hoa di dudng (HNB, AOB, NOB) la mot viéc



c6 y nghia 16n vé mit khoa hoc va thuc tién dé xtr Iy 6 nhiém nito trong nude
thai. Hién nay nhitng nd luc phan lap, md ta diac diém sinh hoc cta cac nhém
vi khuan nitrat hoa di dudng, sau d6 danh gia su dong gop cta chling vao qué
trinh chuyén hoéa nito trong cac hé thong xir Iy sinh hoc nudc thai da thu hut
dugc su quan tm ciia cac nha vi sinh vat trén thé gidi cling nhu & Viét Nam.
Trong luan 4n nay, mot sé chung vi khuan chuyén héa amoni/nitrit di dudng
la d6i tuong duge phan 1ap, tuyén chon, danh gi4 va tmg dung vao hé SBR dé
nang cao hiéu qua xu ly nito trong nudc thai CNL.
1.4. Téng quan vé vi khuan nitrat hoa di duéng (HBN)
1.4.1. Co ché chuyén hoa nito

Qua trinh chuyén hoa nito cta cac vi khuan nitrat hoa di dudng thudng
duoc dé xuat dua trén viéc st dung cac nguén nito khac nhau va phat hién céac
chat chuyén héa nito, enzyme chitc nang hodc gen. Qua trinh chuyén hoa nito
chung cta vi khuan nitrat hoéa di dudng duoc tom tit trong Hinh 1.8 [59].
Trong hau hét cac truong hop, vi khuan nitrat hoa di dudng c6 thé oxy hoa
amoni thanh oxit nito dang khi hodc khi nito bang con duong nitrat hoa va khir
nitrat hoan toan: NH," = NH,OH — NO,, NO; — NO, N,O — N, [60-62].
Ngoai ra, mot so chung nhu: Alcaligenes faecalis [63, 64], Acinetobacter
calcoaceticus [65], Thauera sp. ching SND5 [66] c6 thé oxy hoa truc tiép
amoni thanh khi nito thong qua hydroxylamine dudi dang san pham trung gian
chtr khong phai nitrit/nitrate (NH," — NH,OH — N,O — N,).

Org-N Org-N Org-N
- AMO HAO
NHY —— = NH,;0H — = NOy NOy
NAP
‘ NIR
NO NO
‘Z\'DR
N,O N;O
NOS
o
N, Nz

Hinh 1.8. Cac con duong chuyén héa cac hop chat nito c¢6 thé cua vi khuan nitrat
hoa di dudng [59]



Céac enzyme, gen chirc ning di dugc phat hién ¢ nhiéu dong vi khuan
nitrat hda di dudng, vi du nhu hoat tinh amoniac monooxygenase 1én téi 0,07
- 0,08U/mL [67, 68] hoac 0,127 - 0,652U/mg [69-71], Trong khi hoat tinh ctia
hydroxylamine oxidoreductase 1én t&i 0,043U/mL [68] hoac 0,0014 -
0,221U/mg [65, 69, 72].

Cac gen amoniac monooxygenase (amoA) da dugc phat hién trong
nhiéu ching vi khuan nitrat héa di dudng, vi du: Acinetobacter sp. JQ1004
[73], Acinetobacter sp. YY1 [74], Arthrobacter sp. HHEPS [75], Bacillus
krulwichiae [76], Bacillus sp. LY [77], Janthinobacterium sp. M-11 [21, 78],
Pseudomonas sp. Y'Y 3 [74], Pseudomonas sp. JQ-H3 [68], Stenotrophomonas
maltophilia DQO1 [60], Stenotrophomonas sp. MSNA-1 [79] va
Sphingomonas sp. YY2 [74].

Céac gen hydroxylamine oxidoreductase (hao) da dugc phat hién trong
Acinetobacter sp. ND7 [80], Acinetobacter sp. YY1 [74], Arthrobacter sp.
HHEP5S [75], Janthinobacterium svalbardensis F19 [81], Pseudomonas sp.
YY3 [74] va Sphingomonas sp. YY2 [74].

Céc enzyme khtr nitrat dién hinh va cac gen cau tric cta ching ciing
thuong duoc phat hién ¢ nhiéu ching vi khuan nitrat héa di dudng, bao gdm
khtr nitrite [82, 83], khir nitrat [68, 83] va vi tri cac gen ma hoa trén polypeptit
cua hoat dong khtr nitrat nhu: napA [84, 85] va narG [60, 78]; khtr nitrite nhu:
nirS [84, 86] va nirK [60, 87]; khir oxit nitric nhu: qnorB [84, 88] va khir oxit
nito nhu: nosZ [68, 84, 89]. Trong diéu kién thiéu khi cac enzyme khir nitrat
thudng c6 kha niang hoat héa tot hon so v6i diéu kién hiéu khi [90].

Mot sd ching vi khuan nitrat hoa di dudng khong c6 kha ning khir
nitrat hiéu khi nhu: Alcaligenes sp [91], Pseudomonas sp. BW003 [92] thi
NO,’, NO; 14 san pham cubi clng clia qué trinh oxy héa amoni. Ngoai ra, mot
s6 chung: Microbacterium sp. SFA13 [93], Bacillus subtilis Al [94] lai c6
thém kha ning oxy hoéa amoni tu dudng bit thuong; mot sd chung nhu:
Paracoccus sp. BWO001, Shinella zoogloeoides va Pseudomonas sp. BC001
[89, 95, 96] tham chi con oxy hoéa truc tiép cac hop chét hitu co chira nito
thanh khi nito thong qua qua trinh thay phan ban dau thanh amoni hodc oxy
hoéa tryc tiép thanh NH,OH hodc nitrit nhu: Alcaligenes sp. [97, 98].

1.4.2. Pic diém sinh 1y - hoa sinh
Khéng gidng nhu c&c vi sinh vat oxy hda amoni ty dudng thu dugc ning



luong dé tang truong tir qua trinh oxy hda amoni, HNB sir dung cac ngudn
carbon hiru co va hd hap hiéu khi dé tao ra ning luong cho su ting trudng Vi
khong c6 nang luong duogc tao ra boi qua trinh oxy hdéa amoni, hydroxylamine
hoic cac hop chat hitu co chira nito [99].

Qua trinh nitrat hda tu dudng hiéu khi dién hinh chuyén d6i hau hét
amoni thanh nitrit/nitrat [100], din dén hiéu qua loai bo TN thap. Nguoc lai,
hau hét HNB dat dugc hiéu suét loai bo nito tong cong 50 -99% nho qué trinh
khir nito hiéu khi, trong dé 19 - 80% lugng amoni ban dau dugc chuyén thanh
khi nito [58, 59]. Téc do ting truong cu thé tdi da cia HNB Ién t6i 0,18 -
0,45/gio [87, 101], cao hon nhiéu so véi AOB, vi du: 0,03 - 0,05/gid dbi véi
Nitrosomonas europaea [102].

Céac ngudn carbon téi vu cho hau hét HNB bao gdm succinate, citrate,
axetat, glucose va pyruvate. Ty 1¢ carbon/nito (C/N) phu hop cho qué trinh
chuyén hoa nito cta céc vi khuan nitrat hda di dudng dao dong trong khoang
tir 8 - 10 [103] con khoang pH va nhiét d6 i wu 1a: pH: 5-10; nhiét d¢: 20 - 40
°C [59]. Ngoai ra, mét sd loai con co thé thich nghi duoc véi cac diéu kién moi
truong dic biét khac nhu: ¢ thé chiu lanh dén 2 °C [21, 78]; chiu min & do
mudi 18n d&én 15% [79] hodc 20% [104]; chiu amoni cao 1én d&én 1000 mg N-
NH,"/L [105] hodc 2000 mg N-NH,*/L [106]. Qua d6, cho thiy, c4c vi khuan
nitrat hoa di dudng c6 kha nang thich nghi véi nhiéu diéu kién mdi truong, dic
biét la trong cac diéu kién khic nghiét, diéu ndy s& mang lai tiém nang 16n cho
viéc tmg dung cac nhom vi khuén nitrat héa di dudng dé xir Iy cac hop chét
nito trong nudce thai.

1.4.3. Cac nghién ciru vé kha niing xir Iy nito ciia vi khuin nitrat héa di duong

Céc nghién ctru vé kha nang xt 1y nito ctia vi khuan nitrat hoa di dudng
da dugc cong bd kha nhiéu o trén thé gidi trong d6 tap trung vao mot sd noi
dung sau:

- Khao sat, danh gia kha ning loai bo nito cua cac vi khuén nitrat hoa di
dudng bang cach thém truc tiép vao nude thai chira nito:

Joo va cong su (2006), sir dung chung vi khuan nitrat hda di dudng
Alcaligenes faecalis strain No. 4 c6 kha ning nitrat hoa va khir nitrat hiéu khi
dé xtr Iy nudc thai chan nudi lon trong diéu kién hiéu khi. Két qua thir nghiém
cho thay gan nhu toan bo N-NH,": 2.000 mg/L va COD: 12.000 mg/L trong
nude thai da duoc loai bo va toc do loai bo N-NH,* khoang 30 mg/L/h, cao



gap 5 = 10 lan so voi téc do dat duge cua cac vi khuan khac c6 cung kha
ning. Ty 1é khtr nitrat 1a hon 65% lugng N-NH," bi loai bé [106].

Yao va cong su (2013), bod sung mot ching vi khuan nitrat hoa di
dudng - khir nitrat hiéu khi, Bacillus methylotrophicus L7 vao bé phan tng
sinh hoc mang chim (MBR) dé xir 1y lién tuc nudc thai nhan tao. Két qua chi
ra rang viéc cdy chung don 1é nay vao mot 10 phan tng trong diéu kién hiéu
khi lién tuc dan dén viéc loai bo déng thoi chit hitu co va nito, trai nguoc
hoan toan voi hé thong xur 1y khir nitrat hiéu khi truyén thong va hé thong 16
phan tng theo mé (SBR). Cac diéu kién van hanh t6i vu cho MBR la: DO: 4,5
mg/L; pH: 7,5; N-NH," <100 mg/L va ty 1¢ C/N 3,5. Trong nhiing diéu kién
nay, hi¢u suat loai b6 COD, N-NH," va TN tuong ung la 96; 77,5; 53% va
khong tich tu nitrit [107].

Niam 2014, Shoda va cong su st dung chang vi khuan nitrat hoa di
dudng Alcaligenes faecalis strain No. 4 dé loai bo N-NH,* ndng d6 cao tir bun
thai d6 thi du thira da phan huy ky khi, str dung thiét bi 1én men dang binh.
Hiéu suat loai bé N-NH," dat 90-100% trong vong 24 gid va téc do loai bo
amoni trung binh 1a 2,9 kg-N/m®ngay, cao hon 200 1an so v6i qua trinh nitrat
hoa va khtr nito thong thuong. Mat do t& bao dugc duy tri & muac 10° -10° té
bao cuia chung Alcaligenes faecalis strain No. 4/ml. O ndng d6 3% NaCl trong
bun phan huay, ching Alcaligenes faecalis strain No. 4 ¢6 toc do loai bo amoni
la 3 kg-N/m*/ngay [105].

Mishra va cong sy (2015), phan 13p duoc ba chung vi khuén
Lysinibacillus sp. HT13, Alcaligenes sp. HT15 va Proteus sp. HT37 tir nudc
thai ché bién c4, c6 ty 16 C/N 1a 2. Chung c6 kha ning loai b N-NH," 1an luot
218, 169 va 400 pg/té bao/ngay ma khong tich tu nitrit hodc nitrat sau d6. Bo
sung vao nudc thai ché bién c4 chia 234 mg/L TKN, Lysinibacillus sp. HT13,
Alcaligenes sp. HT15 va Proteus sp. HT37 c¢6 thé xtr Iy 95,74, 86,17 va
76,6% nito trong ung trong 48 gio [108].

Ye va cong su (2016), nghién ctru xtr Iy nito bang bé phan tng sinh hoc
hiéu khi lién tuc két hop bd sung chung vi khuéan nitrat hoa di dudng — khtr
nitrat hiéu khi Providencia rettgeri YL. Vi nong d6 N-NH," dau vao 1a 90 -
200 mg/L, hiéu suat loai bo N-NH," dao dong tir 80 - 97% va TN dao dong tir
72 - 95%. Céc diéu kién xir 1y t6i wu dé loai bo nito 1a pH: 8, ty 16 C/N 1a 12,
nhiét 6 25°C va tbe do lic 105 vong/phut [109].



Yang va cong su (2017), phan 1ap dwoc hai ching vi khuin
Acinetobacter spp. va Pseudomonas spp. c6 kha nang nitrat hoa di dudng va
khr nitrat hiéu khi véi téc do loai bd N-NH,"; N-NO, va N-NOs™ t6i da lan
luot 12 7,33; 6,53 va 4,53 mg/L/h. Chung c6 thé phat trién trong khoang ty 18
C/N rong va hiéu qua loai bé N-NH," & ty 18 C/N 4 va 32 lan luot 13 90,40%
va 93,84%. Hon nira, qua trinh phan huy sinh hoc dong thoi N-NH,* va COD
d3 dat dugc bang cach bo sung ching sau khi 1am giau vao nude thai phenolic
tong hop va cac mau nudc thai luyén coc [110].

Yang va cong su (2018), nghién ctu xir 1y nudc thai CNL bang
Acinetobacter sp. TX5 ¢o dinh véi chat nén ndm da qua sir dung trong bé phan
tmg suc khi. Trong céc thi nghiém theo mé 8 gio, N-NH," trong nuéc thai pha
lodng giam tir 34,95 mg/L ban dau xudng 3,83 mg/L cho hiéu suat xtr 1y 89%.
Trong céac thi nghiém lién tuc, hi¢u Suat xir Iy nam trong khoang tr 74 - 95%
doi voi N-NH,", tir 73 - 93% d6i voi TN va tir 54 - 82% dbi véi COD. Phan
tich dong vi va tinh ché enzyme cho thy qu4 trinh nitrat hoa va khir nitrat dong
thoi ton tai trong chung vi khuan Acinetobacter sp. TX5 [111].

Jin va cong su (2019), st dung chung vi khuan nitrat héa di dudng
Klebsiella sp. KSND c6 kha nang nitrat hda va khir nitrat hiéu khi dé loai bo
nito trong nudce thai sinh hoat trong bé loc sinh hoc. Két qua cho théy hiéu
suit loai bd N-NH," va TN trong diéu kién hiéu khi lan luot 1a 97,12% va
52,64%. Trong cac giai doan ndi tiép hiéu khi (DO > 4,0 mg/L) va ky khi
(DO < 0,5 mg/L), hiéu suat loai bdo TN trung binh: 95,45%, khong tich tu
nitrat va nitrit. Thir nghiém kiém soat DO da chting minh rang diéu kién ky
khi anh hudng xdu dén qua trinh nitrat hoa (46,13%), nhung c6 loi cho qua
trinh khir nitrat (93,52%). Dudi su kiém soat DO hai giai doan, Klebsiella sp.
KSND duy tri hi€u qua loai bé 87,88% TN tir nudc thai sinh hoat c6 ham
luong carbon thap trong 180 ngay [112].

- Panh gia, so sanh hiéu qua loai bo nito cta cac vi khuan nitrat hoa di
dudng bang cach ting cudng sinh hoc vao mot s6 hé théng xt Iy nude thai sinh
hoc. Cac hé thong duoc nghién ctru bao gdm hé thong ky khi-thiéu khi-hiéu
khi cho nudc thai trang trai CNL [113], b loc sinh hoc suc khi cho nudc thai
nhiém min [114], hé thdng thim nudc thai dudi bé mit cho nudc thai nong
thon [115], mang sinh hoc theo mé cho nudc thai giau amoni [116], bé sinh

hoc cho nudc hd phtt dudng [117], dia quay sinh hoc cho nudc thai sinh hoat



[102] va SBR cho nudc thai ¢c6 ham lugng nito cao [118], nudc thai do thi
[94]. Trong hau hét cac nghién ctru cho thdy, viéc ting cudng sinh hoc véi cac
chung vi khuan nitrat hoa di dudng gitp cai thién dang ké hiéu qua loai bo
chat 6 nhiém so vé&i ddi ching (khong bd sung vi khuan), vi du nhu: TN va
COD dugc loai bo cao hon (81% va 97%) so voi ddi ching trong qua trinh xir
Iy nude thai d6 thi [94]; gia ting dang ké kha ning loai bo N-NH,", TN va
COD lan lugt 1a 66%, 47% va 30% so véi doi ching trong qua trinh xir 1y
nudc min c6 d6 mudi 3% [114].

Tir cac két qua ¢ trén cho thdy hau hét cac vi khuan nitrat hoa di dudng
déu co thé loai bo dugc 85 -100% amoni, 85 - 95% tong nito va 84 - 100%
COD tir cac loai nudc thai khac nhau ngay ca ¢ ty 18 C/N thap 1a 3,5 - 4, véi
36 - 52% amoni trong nudc thai da dugc chuyén hoa thanh khi N». Nhimng két
qua nay chimg minh kha ning loai bo nito vuot trdi cta cac vi khuan nitrat
hoa di dudng.

1.5. Khai quat cac ndi dung tong quan

Tir cac ndi dung tong quan duoc trinh bay tir Muc 1.1 dén Muc 1.4 ¢6
thé khai quét lai cac y chinh nhu sau:

1. CNL la nganh quan trong ¢ Viét Nam, cung cép khoang 3,67 triéu
tan thit hoi/nam, chiém 64% téng san lugng thit cac loai vat nudi trén toan
qudc. Song song voi dong gop cho kinh té thi chian nuéi lon ciing tao ra nhiéu
ap luc cho moi trudng, trong d6 dang lo lang nhét 1a nudc thai bai luong thai
kha 16n, khoang 75 triéu m*nam (~ 66% tong luong NT cua nganh chin
nudi); mic d6 6 nhiém SS, COD cao, dic biét N rat cao (TN: 115 - 630 mg/L)
c6 thé gay ra hién tuong phu dudng, tao doc nd hoa, gay hai dén cac loai dong
vat thay sinh,.... Cac cong nghé xtr Iy nude thai chan nudi hién nay dang ap
dung ¢ Viét Nam chi méi xt 1y duoc SS, COD con N dang 13 van dé gap rat
nhiéu kho khin, do cong nghé phirc tap, tiéu hao nhiéu ning lugng, chi phi
xay dung, van hanh cao,.....

2. Tong hop két qua ctia 13 nghién ctru trén thé gidi va 14 nghién ctu o
Viét Nam vé xur Iy nudc thai CNL cho thay phuong phap sinh hoc 1a phuong
phap kha thi, trong d6 cong nghé SBR 1a cong nghé cho hiéu qua xur Iy dong
thoi chit hitu co va cac hop chét nito trong nude thai CNL khé cao (90 - 97
%). Tuy vay, hiéu qua loai bo TN ciia SBR khong on dinh, phu thudc vao mot

s6 yéu t6 nhu: khi NH,* cao hon 500 mg/L gy trc ché cac vi sinh vat thuc



hién qu4 trinh nitrat hoa [44]; phai bd sung ngudn cacbon cho qua trinh thiéu
khi [44, 45] nén viéc tiép tuc nghién ctru nang cao hiéu qua xur 1y nito trong
nude thai CNL mot cach on dinh, dat quy chuin xa thai béng cong nghé SBR
1a rat can thiét.

3. Xtr Iy cac hop chit cua nito bang SBR du trén su két hop cuia hai qua
trinh nitrat hoa va khir nitrat. Trong d6, qua trinh nitrat hoa 1a bude gi6i han toc
d6, duoc thuc hién bdi nhom vi khuan ty dudng va di dudng. Nném vi khuan
tu dudng thuong sinh truong yéu, kha nhay cam véi cac diéu kién véi moi
truong va chiu su canh tranh gay gat tir nhimg nhém vi sinh vat khac nén d6 6n
dinh vé hiéu qua xtr Iy khong cao con cac vi khuan di dudng wu biét hon so vai
nhom ty dudng nhu: sinh truéng nhanh, c¢6 thé dong thoi nitrat héa va khur
nitrat két hop loai bo chat hitu co [16-18], mot s6 loai tham chi co thé chiu
dugc méi truong lanh, qua min hodc giau amoni [19-21]. Tong hop mot sd
nghién ctru vé kha niang xtr Iy cia HBN cho thay chung c6 thé loai bo dugc N-
NH,", TN, COD kha cao tir cic loai nudc thai khac nhau. Nhimng loi thé nay
mang lai tiém nang 16n cho viéc tng dung cac nhom vi khuan nitrat hoa di
dudng dé xir Iy cac hop chét nito trong nude thai CNL bang cong nghé SBR.

4. Viéc phan 1ap nhitng ching vi khuan méi thudc nhom vi khuan nitra
hoa di dudng co y nghia 16n vé mit khoa hoc va thuc tién dé xir Iy 6 nhiém
cac hop chat nito trong nudc thai. Vi vy, trong ludn an nay, mot sd chung vi
khuan chuyén héa amoni/nitrit di dudng 13 ddi twong duoc phan lap, tuyén
chon dé tang cuong sinh hoc vao hé SBR nham nang cao hiéu qua xir 1y nito
trong nudc thai CNL.



Chuong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong, pham vi, vat liéu va cac budc nghién ciru

2.1.1. Poi twong nghién ciru

- Nwoc thai:

Nudc thai phan lap vi sinh dugc lay tir sau bé biogas cia mdt 10 mo va

04 trang trai CNL trén dia ban tinh Ha Tinh.

Nudc thai thtr nghiém kha nang xtr ly ctia cac chung vi sinh phan lap

duoc, duoc léy tir sau hé théng bé biogas tai 02 trang trai CNL trén dia ban
tinh Thira Thién Hué.

hop ¢ Bang 2.1.

Cu thé mot s6 thong tin cua cac co s& 1y mau nghién ciru duoc tong

Bdng 2.1. Mot sb théng tin cia cac co so lay mau nghién ctu

STT

Tén co sé 1y mau

Mt so thong tin vé co s& l1dy miu

A

Cic co sé 1ay mau phan lap vi sinh

1

Co so giét md gia suc tap
trung tai khdi 10, Tan
Giang, thanh phd Ha Tinh,
Ha Tinh (Co sé A1)

- Giét md lon tap trung, quy mo 100
con/ngay

- Hinh thirc giét mo: Thu cong

- Hé théng XLNT: Biogas (01 bé bé
tong) + ho sinh hoc (02 ho)

Trang trai chan nudi lon
cua ong Hoang Hai Trong
tai thon Khe Chanh, Ky
Pong, Ky Anh, Ha Tinh
(Cosé A2)

- Chan nudi lon thit thuong pham, quy
mo 1.200 con/lra, mdi nam 2 lira

- Hinh thirc: Chan nuoi cong nghi¢p

- Hé thong XLNT: May tach phan +
Biogas (01 bé bat HDPE) + hé sinh hoc
(03 hd)

Trang trai chan nu6i lon
ong Pham BDinh
Luong tai thon Khe Tru,

cua

Son Kim 1, Huong Son,
Ha Tinh (Co sé A3)

- Chan nudi lon thit thuong pham, quy
mo 900 con/ltra, mdi nam 2 lira

- Hinh thtc: Chan nudi cong nghiép -
Hé théng XLNT: Biogas (01 bé bat
HDPE) + ho sinh hoc (03 hd)

Trang trai chan nudi lon

cia 6ng Tran Van Son tai

- Chan nudi lon thit thuong pham, quy

mo 1.000 con/Ira, mdi nam 2 lra




STT

Tén co sé lay mau

Mt so thong tin vé co s& 1dy mau

thon Khe Nam, Son Kim
1, Huong Son, tinh Ha
Tinh (Co sé A4)

- Hinh thtc: Chan nudi cong nghiép
- Hé théng XLNT: Biogas (01 bé bat
HDPE) + hd sinh hoc (03 ho)

Trang trai chan nudi lon
cua o6ng Hoang Van Thu
tai thon Kim Cuong 2,
Son Kim 1, Huong Son,
Ha Tinh (Co sé AS)

- Chan nudi lon giéng (lon nai), quy mo
500 con/ltra

- Hinh thtrc: Chan nudi cong nghiép

- Hé théng XLNT: Tach phan tai
chudng + Biogas (01 bé bat HDPE) +
hé sinh hoc (03 ho)

CA4c co s¢ 1ay miu nwéce thai thir nghiém kha ning xir Iy ciia cac

ching vi sinh phan 13p dwgc

Trang trai CNL cua ong
Véan Diing tai thon Lai
Ha, Quang Thai, Quang
Dién, Thua Thién Hué
(Co sé B1)

- Chin nudi lon thit thwong pham, quy
md 1000 con/Ira, mdi ndm 2 lira

- Hinh thuc: Chéan nu6i cong nghiép -
Hé théng XLNT: Biogas (01 bé bat
HDPE) + hd sinh hoc (03 hd)

Trang trai CNL cua ong
Nguyén Thanh Hai tai
thon Lai Ha, Quang Thai,
Quang Dién, Thira Thién
Hué (Co sé B2)

- Chan nudi lon thit thuong pham, quy
md 500 con/ltra, mdi ndm 2 ltra

- Hinh thuc: Chéan nuéi cong nghiép -
Hé thong XLNT: Biogas (01 bé bat
HDPE) + ho sinh hoc (02 hd)

- Cac chung vi khudan: Gom mot s6 chung vi khuan c6 kha nang chuyén

h6a amoni, nitrit duoc phan 1ap, chon loc tir cdc miu nude thai sau bé biogas

ctia 10 giét md gia stc tap trung va mot sb trang trai CNL trén dia ban tinh Ha

Tinh. Péac diém cua cac ngudén nudc thai dung dé phan lap vi sinh duoc thé

hién & Bang 2.2.
Bang 2.2. Dic diém nudc thai sau biogas ciia cac co sé 1dy mau phan Iap vi sinh
Ham CODc¢, N-NH," T-N
STT | Co'sév pH
lwong (mg/L) (mg/L) (mg/L)
L Cosd | Min-Max | 6,7-7,5| 1.300 - 1.600 | 300 - 500 450 - 600
Al TB (n=3) 7,1 1.440 410 545




Ham CODcr N-NH, | T-N
STT | Co'sé pH
lwong (mg/L) (mg/L) (mg/L)
, | Coso| Min-Max | 6,875/ 1.400 - 1.650 | 300- 400 |360 - 430
A2 TTB(n=3) | 7.2 1580 370 400
;| Coso | Min-Max 6,7 -75] 1.600 - 2.000 | 350 - 400 |395 - 500
A3 [TB(n=3) | 66 1.750 390 405
Co s6 | Min-Max | 6,9 7,5| 1.700 — 2.000 | 330 - 400 |400 - 500
Y loas [TB (n=3) | 7.2 1.850 390 420
. | Coso | Min-Max [7,0-7,5[ 1370 - 1600 | 300 - 400 [350 - 430
A5 [ TB(n=3) | 7.3 1.540 370 390

- Hé thong SBR: Bao gom ca hai chu trinh thiéu khi va hiéu khi.
2.1.2. Pham vi nghién ctru

Tat ca cac ndi dung nghién ctru déu duoc thuc hién tai Phong thi nhiém
cong nghé vi sinh cua truong Cao dang Cong nghiép Hué va Cong ty C6 phan
Nghién ctru khoa hoc va Chuyén giao cong nghé Hard Bee Hué.

2.1.3. Vat liéu nghién ciru

- Hoa chdt: Cac hoa chat st dung cho cac thi nghiém trong luan an
gom: CaCOs;, MgCl,, (NH,),S04, NaNO,, NaCl, MgSO,.7H,0, Na,COONa,
FeSO,.7H,0, Na,COs;, NaOH 0.5M, FeCl;, HCI 0.5M, K,PO,, thubc thir
Nessler, thudc thir Griess, NaHCO; duogc cung cap boi Cong ty Merck (Pic)
va Cong ty Hanna (Rumani); thach c6 nhiét do nong chay thap duoc mua tir
hdng Lonza (M¥); nudc cat str dung nudc cat hai 1an. Tat ca hoa chit st dung
déu c6 d¢ tinh khiét tir 99,0 - 99,9% .

- Thiét bi: Thiét bi va dung cu duoc st dung trong qua trinh nghién ctru
1a cuia Phong cong nghé vi sinh thudc trudng Cao diang Cong nghiép Hué va
Cong ty C6 phan Nghién ciru Khoa hoc va Chuyén giao cong nghé Hard Bee
Hué. Céc thiét bi dung trong qué trinh nghién ctru dugc tong hop & Phu luc
luan an.

2.1.4. Cac bwdc nghién ciru

Trinh tu cac budc thuc hién nghién clru dugc thé hién nhu trén Hinh 2.1.



Phan 1ap, dinh danh va chon loc mét s6 ching vi khuan chuyén hoa
amoni/nitrit di dudng (sinh truong va chuyén hoa tét trong mot sd diéu

ki€n bat 1¢i1 cia moi truong) tir nude thai 10 mo va nudc thai CNL sau bé

- =

Xac dinh kha ning sinh truong, chuyén hoa amoni/nitrit toi wu cta cac ching
vi khuan phan 1ap duoc trong mot s6 diéu kién méi trudng nudi cay, gom:

- pH: 5,0; 6,0; 7,0; 8,0 va 8,5.

- Ndng d6 oxy hoa tan (DO): 0,1; 3,0; 4,5 va 7,0 mg/L.

- Nhiét do: 5; 30; 37; 45 va 50 °C

- Do mudi: 1,0; 3,0va 5,0 %

- Nbng d6 amoni/nitrit ban dau: 100; 500 va 750 mg/L

- =

Xac dinh mat do vi sinh phu hop trong khoang tir 10° - 10° CFU/mL dé xir
1y hiéu qua amoni/nitrit trong nudc thai CNL sau bé biogas ctia cac ching

vi khuan phan 1ap dugc

- =

So sanh kha nang chuyén hoa amoni/nitrit trong nudc thai CNL sau

bé biogas giira cac don chung va t6 hop cac chung vi khuin phan 1ap duogc

& mat do phu hop

- =

Xac dinh ty 1 phdi tron phi hop dé xtr Iy hiéu qua dong thoi COD va TN
trong nude thai CNL sau bé biogas ctia hai nhém vi khuan chuyén hoa
amoni va nitrit phan 1ap duoc ¢ cac ty 1€ twong tng la: (1:0), (1:1), (2:1),

- =

Nghién ctru xir Iy nude thai CNL sau xur 1y ky khi trén thiét bi SBR két

hop bo sung cac chung vi khuan phan 1ap duoc 6 ty 1€ phéi tron va mat do
vi sinh phit hop: Anh hudng ciia ti 18 thoi gian cac pha thiéu khi va hiéu
khi; anh huéng ctia OLR va NLR dén hiéu qua xir Iy

Hinh 2.1. So d6 trinh ty cac budc thuc hién nghién ctru
2.2. Phwong phap nghién ciru
2.2.1. Phwong phap thu va bio quin miu
Cac mau nudc thai st dung cho cac ndi dung trong nghién ctru duoc

ldy va bao quan theo quy dinh trong huéng dan lay mau nudc thai ciia Bo tai



nguyén va Mai truong, gdom: TCVN 6663-1:2011 (1ISO 5667-1:2006) - Chat
luong nude - Phan 1: Huéng dan lap chuong trinh 1y méau va k¥ thuat ldy
mau; TCVN 6663-3:2008 (ISO 5667-3: 2003) - Chét luong nudc - Lay mau:
Hudng dan bao quan va xir Iy mau; TCVN 5999:1995 (1SO 5667-10: 1992) -
Chat lugng nudc - Ly mau: Hudng dan 1dy mau nuéc thai) [28].

Mau nudc thai dung dé phan 1ap cac chung vi khudn chuyén héa amoni
va nitrit duoc 14y truc tiép tir ng xa/muong thoat sau hé thdng bé biogas cua
mot 10 giét mo va 04 trang trai CNL ¢ Ha Tinh bang chai nhya 1,5 lit, sau d6
cho vao trong tii nhya vo tring chuyén dung, vin chuyén vé phong thi
nghiém. Qué trinh van chuyén mau dugc bao quan trong hop x6p cach nhiét
chtra d4 kho sau do tiép tuc bao quan & ngan lanh 4 °C tai phong thi nghiém
cho dén khi tién hanh phan lap.

Mau nudc thai chay mo hinh nghién ctu duge lay truc tiép tir 6ng xa
sau hé théng bé biogas cta hai trang trai CNL ¢ tinh Thira Thién Hué bang
cac can nhya 20 lit, sau d6 boc tGi nhua den bén ngoai cac can dé tranh anh
sang chiéu tryc tiép vao khi van chuyén vé phong thi nghiém, nudc thai nay
dugc 1y hang ngay. Trude khi cho vao chay mé hinh nudc thai duoc lang
gan tach can.

Thong tin vé chuong trinh léy mau thuc dia phuc vu cho nghién ctru

duoc tong hop ¢ Bang 2.3.
Bang 2.3. Chuong trinh 1ay mau thuce dia phuc vu cho nghién ctu
STT ’CO' S(:)' Tga} do Yi tri | SO llfg’ng Thé~tich Th0’1 gian
lay mau lay mau mau mau lay mau

A | Nuée thai phan lap vi sinh

Co s¢ 18°20'15.5"N x x
1 03 mau 1,5 lit/mau
Al 105°54'41.2"E

Co s¢ 18°09'29.4"N

2 03 mau 1,5 lit/mau
A2 106°13'45.3"E
Co so 18°28°28.67”°N - - Thang
3 03 mau 1,5 lit/mau
A3 105°16°13.18”E 4/2018
Co so 18°27°36.30”N ~ -
4 03 mau 1,5 lit/mau

A4 105°15°39.56”E

Cos¢ | 18°27°41.80”N x x
3) 03 mau 1,5 lit/mau
A5 105°13°59.33”E




STT Co s& Toaddvitri | SO lwong Thé tich Thaoi gian
lay miu lay miu miu miu lay miu

B | Nwdec théi thir nghiém kha nang xir ly ctia cac chiing vi sinh phan lap
Co s¢ 16°38'58.1"N

1 Tu thang
B1 107°25'17.6"E ) ,
o 1erameg gy | 1507180 | 20litmiu | 212022 dén
2 o0 ' 712022

B2 107°25'18.7"E

Hinh 2.2. Mét s6 hinh anh lay mau & hién truong
2.2.2. Cac phwong phap phéan tich
Céc chi tiéu trong nghién ctru dugc do/phan tich theo cac phuong phap sau:
Bang 2.4. Cac phuong phap do/phan tich cac chi tiéu trong nghién cau

Théng sb Don . ,
TT . . Mo ta phuwong phap
do/phan tich vi

Po bang may do pH cAm tay Toledo ctia Thuy

1 |pH A o
Sy c6 thang do tir 0 - 14 véi sai s6 + 0,01
Do bing may EXTECH cua Trung Qudc 6
2 | Nhit o g |0 MY P e Trune Quo
thang do tir 0 dén 50°C véi sai s6 = 0,5 °C
Po bang may do oxy hoa tan HI9146 co
3 |DO mg/L

thang do 0.00 - 45.00 ppm v&i sai s6 + 1,5%
Po biang may EXTECH cua Trung Qudc c6
thang do tir 0 dén 70 %o VGi sai 6 + 2%
Po bang may MARTINI ciia Hungari c6 thang
do 0,00 - 9,99 mg/L véi sai s6 + 0,01 mg/L
Po thang may Hanna ctia Rumani c6 thang do
0,000-0,600 mg/L véi sai s6 + 0,001 mg/L

4 | P6 mudi NaCl %o

5 | Amoni (N-NH;") | mg/L

6 | Nitrit (N-NO;) | mg/L




Thong sb Don o )
TT o . Mo ta phwong phap
do/phan tich vi

. Nitrat (N-NO3) mgiL Do trén may Hanna cﬁa’Rumani c6 thang do

0,0-30.0 mg/L véi sai s0 + 0,1 mg/L
SMEWW 4500-N.C - Phuong phap chuan
phan tich nudc va nude thai — Xac dinh nito
SMEWW 5220 - Phuong phap chuan phan
tich nudc va nudc thai - Xac dinh COD

Pha lodng mau rdi ciy trang trén dia petri co

8 | Tong nito (TN) | mg/L

9 [COD mg/L

chira méi truong tuong Gng. U & nhiét ¢ 28
- 30°C, trong 24 gio. Bém sé luong khuan
lac tao thanh trén dia thach va tinh toan sb
CEU lwong vi sinh vat co trong 1ml mau theo
10 | Mat d6 vi sinh mL cong thuc:

CFU/ml=AXx 1/Kx 1/V, Trong do:
A: Sé khudn lgc trung binh xudt hién trén
dia petri co cung d¢o pha loang
V: Thé tich dich pha lo&ng trén méi dia (ml)
K: D¢ pha lodng cua dich duoc cdy
- SV30 va SV15: Thé tich bin lang duoc
ctia nudc thai dang xir ly trong dng dong 1
lit sau 30 phat va sau 15 phat (mi/l)
- MLSS: Luong chat rin sau sy ¢ 105° C dén
khéi luong khong doi cua bun sau lang (mg/l)
- SVI = SV.1000/MLSS (ml/g)

2.2.3. Phwong phap nudi cAy va phén lap cac ching vi khuan chuyén héa

11 | Chi s bun

amoni/nitrit

Mau nuéc thai dung dé phan lap cac chung vi khuan chuyén hoa
amoni/nitrit dugc pha lodng dén mirc 10® bang cach dung dung cu vo tring
ldy 5 mL méu nudc thai va pha lodng trong 45 mL nudc cat vo tring, lic déu
va thu duoc dung dich c6 do pha lodng 10", Tiép tuc 14y 5 mL tir dung dich
c¢6 ndng d6 pha loang 10" pha lodng trong 45 mL nudc cat vo tring, lic déu

va thu dugc dung dich c6 d6 pha loang 10, Tién hanh tuong tu, cho dén khi



c6 duoc néng do pha lodng 107°. Tt ca cac bude pha lodng déu dugc tién
hanh trong ti ciy vo trung. Tién hanh phén 1ap vi sinh trong cac ong nghiém
chtra 01 mL mAu sau pha lodng tron déu v6i 9 mL méi trudng khoang [119]
c6 bd sung thach dong dic ¢ nhiét do thap (Bang 2.5)

Bang 2.5. Thanh phan méi trudng phan Iap vi khuan chuyén hda amoni, nitrit

M0oi truwdong phén 1ap vi MBoi truwdong phén 1ap vi khuian
STT khuén chuyén héa amoni, chuyén héa nitrit ,
Thanh phan BO:H Khor Thanh phan | Pon vi Khor
Vi lugng luong
1 | MgCl, g/L 0,5 NaNO, g/L 1,0
2 | K;HPO, g/L 1,0 Na,CO3 g/L 1,0
3 | (NH,4),SO, g/L 2,0 NaCl g/L 0,5
4 | NaCl g/L 1,0 K;HPO, g/L 0,5
5 |FeCl; g/L 0,02 MgSO,.7H,O | g/L 0,3
6 | CaCOs g/L 1,0 FeSO,.7TH,0 g/L 0,4
7 | NaHCO; g/L 1,0 pH - 8,3-8,8
8 |pH - | 7,2-7,4 | Nhiét do °c 37
9 | Nhiét do °c 37 | Thach g/L 2
10 | Thach g/L 2

Céac 6ng nghiém duogc nudi & 37 °C va quan sat su hinh thanh khuan lac
ctia vi khuan dong thoi kiém tra dinh tinh sy chuyén héa amoni bang thude
thr Nessler va nitrit bang thudc thir Griess sau 05 ngay nudi cay (01
lan/ngay). Su chuyén mau cta thude thir tir mau vang (d6i voi amoni) va hong
(d6i voi nitrit) sang mau nhat dan va su chuyén hoa hét amoni/nitrit khi thude
thtr chuyén thanh khéng mau. Chi ¢ nhimg 6ng nghiém cho két qua duong
tinh v&i thube thir & bt ky muac do nao s€ dugc lya chon tiép tuc cho viéc
phan 1ap vi khuan.

Céc khuan lac khac nhau trong 6ng nghiém s& dugc ciy chuyén riéng
biét sang cac 6ng nghiém moéi cho dén khi dat dugc sy thuan khiét (d6ng nhat
vé hinh dang va mau sac). Kiém tra sy chuyén hoa amoni/nitrit ctia cac khuan
lac trong sudt qua trinh phan 1ap dé loai bé b6t cac khuan lac khong phai 1a

cac vi khuan chuyén héa amoni/nitrit.
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Hinh 2.3. Kiém tra dinh tinh su chuyén héa amoni bang thudc thir Nessler (A) va
chuyén hda nitrit bang thudc thir Griess (B) cua cac chang vi khuan nudi cay

2.2.4. Phuwong phap nhu¢m Gram

Str dung phuong phap nhuém Gram dé nhan biét ban dau vé hinh thai va
phan loai cac ching vi khuan. Vi khudn Gram duong c6 peptidoglican hoat
dong nhu mot hang rao tham thau ngan can sy that thoat ciia tim két tinh. Ban
dau vi khuan duoc nhudm bang tim két tinh sau d6 duge xir Iy bang 6t dé ting
d6 gitt mau; tiép theo duoc tdy mau bang con 1am co cac 16 cua 10p
peptidoglican day lai nén phuc chat tim két tinh va iot duoc gitr lai, vi khuan c6
mau tim. Vi khuan Gram am c6 peptidoglican rat mong, it lién két chéo va c6
16 16n. Viéc xir Iy bang con c6 thé loai lipit khoi thanh Gram 4m lam tang hon
kich thudc cua 16. Do viy, & budc rira bang con da loai bo phtrc chat mau tim
ctia tim két tinh-i6t. Khi nhudém lai bang safain thi vi khuan c6 mau hong [120].
2.2.5. Pinh danh cic chiing vi khuan chuyén h6a amoni/nitrit

Cac khuan lac cua vi khuan phan 1ap khi dat duoc su thuan khiét trén
moi truong nudi cay duge dinh danh bang phuwong phap khuéch dai PCR va
giai trinh ty m3 hda gene 16S rRNA va tra ctru bang cong cu BLAST. DNA
cua cac chung vi khuan phan 1ap c6 kha ning oxy héa amoni, nitrit dugc tach
chiét bang st dung b kit Macherey-Nagel (Hang Fisher Sicentific). Mau DNA
sau d6 duoc tinh sach bang bo kit ciia hing Promega trudc khi duoc khuéch dai
bang may luan hoi nhiét Bio-Rad T100 PCR Thermal Cycler sir dung cap moi
xudi 1a 27 F va mdi nguoc 1a 1492R. Mau DNA sau khi khuéch dai duoc kiém
tra d6 thuan khiét bang bo dién di ngang Mini Sub Cell GT cua hdng Bio-Rad
va sau d6 mau dién di dugc chup anh va phan tich trén hé thong Gel OmniDOC
Cleaver Scientitific-Anh. Cubi cing, DNA duoc giai trinh tu gene trén may
giai trinh tu DNA tu dong Sanger Sequencing DNA Analyzer cua héang
Applied Biosystems - My.



St dung két qua giai trinh tu gen ma hoa 16S rRNA cua cac chung vi
khuan chuyén héa amoni, nitrit phan lap duoc cing véi trinh tu gene ma hoa
16S rRNA ctia cac loai c6 d twong dong cao (99 - 100%) trén GenBank tién
hanh x4y dung ciy phat sinh loai bang phan mém MEGAG (So sanh sy khac
nhau vé vi tri cac nucleotide giita cac cip loai ding ClustalW; cay phat sinh
loai dugc xay dung theo phuong phap Neighbor Joining) [121].

2.2.6. Khao sat anh huéng ciia diéu kién méi truwong nudi ciy téi kha
niing sinh truwéngva chuyén héa ciia cic chiing vi khuan phan lap dwoc

Tién hanh nudi lac voi mat do vi sinh 10° CFU/mL cac ching vi khuén
chuyén héa amoni/nitrit phan 1ap duoc trong binh tam giac dung tich 250 mL
c¢6 chita 100 mL méi trudng khoang véi nong d6 amoni/nitrit cho tat ca cac
khao sat 1a 50 mg/L, tién hanh d4nh gié:

- Anh hwéng cia pH:

Khao sat kha ning sinh trudongva chuyén hoéa amoni/nitrit ctia cc
chung vi khuan phén 1ap dugc trong cac méi truong nudi cdy co cac mirc pH
lan luot 12 5,0; 6,0; 7,0; 8,0 va 8,5. Khoang pH khao sat dua trén dic diém
sinh trudng phat trién phd bién ctua cac ching vi khuan chuyén hoa
amoni/nitrit, ngoai ra no con la cac gia tri pH thuong gap trong moi truong
nudc thai & nhiéu cong doan khac nhau cia hé thdng xur 1y nude thai CNL
bang phuong phap sinh hoc nhu: biogas, cac ho sinh hoc,...

Viéc diéu chinh pH ctia méi trudng nudi cay dugc thuc hién trén may
do pH cuta hang Toledo - Thuy Sy str dung NaOH 0,5 M va HCI 0,5 M.

- Anh hwéng ciia nhiét dé:

Khao sat kha niang sinh truong va chuyén hoa amoni/nitrit ctia cac
chung vi khuan phan 1ap duoc trong cdc méi truong nudi cdy cod cic mic
nhiét do: 5; 30; 37; 45 va 50 °C. Trong d6, cac binh nuoi céy cua cac thi
nghiém ¢&: 30; 37; 45 va 50 °C duoc U trong ti 4m c6 diéu chinh duoc nhiét
d6, cac binh nuéi cy cua thi nghiém ¢ 5 °C duoc nuéi trong ngan lanh cua ti
lanh c6 bd sung nhiét ké dé diéu chinh nhiét do trong sudt qua trinh nuéi. Mo1
truong nudi cay str dung pH tdi vu ctia thi nghiém trén.

Céc gid tri nhiét do khao sat trong nghién ctru dya trén déc diém sinh
trudng phat trién pho bién cta cac ching vi khuan chuyén hoéa amoni/nitrit va
ciing 14 cac gia tri nhiét do thuong gip trong méi trudng nude thai ¢ nhidu cong
doan khac nhau cua hé théng xir Iy nudc thai chan nuéi lon bang phuong phéap
sinh hoc nhu: biogas, cac hd sinh hoc,...



- Anh hwréng ciia DO:

Ba mutrc DO khac nhau ctia méi truong nudi cdy 1a: 0,1; 4,5 va 7,0 mg/L
dugc thir nghiém cho viéc danh gid kha ning sinh truongva chuyén hoa
amoni/nitrit cia cac chung vi khuéan phan 1ap dugc. Viéc gidam DO duoc thuc
hién bang cach suc khi Carbon dioxide (CO,) vao méi trudng nudi cay 10 phut
trude khi hap tiét tring moi truong va thém TiCi 1,5% cho dén khi dat dugc
DO mong mudn. Nguoc lai, sit dung may thoi khi mini c¢6 diéu chinh dé ting
DO cho hé nudi. Cac binh nuéi cdy cua thi nghiém nay duoc nudi trong cac
binh Schott Duran c6 thé tich 1 lit chira 700 mL mdi trudng nudi cdy. Miéng
binh duoc diy bang nut cao su (septa) dé ngan khong khi. Nut cao su ¢6 thiét
ké vi tri cho kim tiém dé bo sung khi oxy, CO,, hoa chat va chiét mau do. Nut
cao su va mi¢ng binh dugc van kin béng nép nhya. DO ctia mau nudi céy duoc
do va diéu chinh hang ngay. DO ciia miu thuong sut giam theo thoi gian nudi
va oxy dugc bd sung vao binh nudi cdy bang kim tiém vao khoang tréng phia
trén binh nudi cay (headspace). Sau d6 binh duoc lac tron 50 1an trong vong 1
phut dé dam bao oxy hoa tan hoan toan trong mau nudi cay va tiép tuc do DO
cho dén khi dat muc theo thi nghiém. Mbi trudng nudi cdy st dung pH va
nhiét d6 tdi wu cua hai thi nghiém trén.

Céc gia tri DO khéo sat trong nghién ctru dya trén dic diém sinh truong
phat trién phd bién cua cac chung vi khuan chuyén héa amoni/nitrit 1a moi
truong hiéu khi (DO: 4,5 va 7,0 mg/L) va mdi truong thiéu khi (DO: 0,1
mg/L) ciing 1a cac gia tri DO thuong gip trong moi truong nudce thai & nhiéu
cong doan khac nhau cua hé théng xir 1y nudc thai chan nudi lon bang
phuong phép sinh hoc nhu trong cac hé suc khi (DO cao), day cac hd sinh hoc
(DO rét thap)......

- Anh hudng ciia nong dé muoi:

Khao sat kha ning sinh truéng va chuyén hoa amoni/nitrit cta cac
chung vi khuan phan lap trong diéu kién moéi trudng khoang c6 bd sung mudi
NaCl véi cac ndong do 1,0; 3,0 va 5,0%. Mdi trudng nudi cdy c6 DO (4 -
6mg/L), pH va nhiét do toi vu cta hai thi nghiém trén.

Céc gia tri do mudi khao sat trong nghién ctru dya trén dic diém cia
nude thai chin nuéi lon tai mot sb vung ven bién, tai day cac trang trai thuong
st dung nudc ngam c6 nhiém min dé chin nudi nén trong nude thai thuong co

do muoi kha cao.



- Anh huéng cia nong dé amoni/nitrit ban dau: Anh hudng cua nong
d6 amoni/nitrit dén kha niang chuyén héa cta cac chung vi khuan phan lap
dugc, duoc thiét 1ap voi cac moi trudng nudi cdy c6 ndng do amoni/nitrit ban
dau khac nhau 1a 100; 500 va 750 mg/L. Mdi trudng nudi cay ¢ DO (4 -
6mg/L), pH va nhiét do tdi vu cua hai thi nghiém trén.

Trong céc khao sat trén, moi mic & mdi yéu td khao sat duoc thuc hién
03 thi nghiém song song, sau d6 tinh két qua trung binh va do 1éch chuan.
Ngoai ra, khi tién hanh khao sat anh hudng cua timg yéu t6 thi cac thi nghiém
d6i chung duogc tién hanh trong cic binh méi trudng chtra amoni/nitrit nhung
khong chira chiing vi khuan (BC1) hodc chira ching vi khuan phan 1ap da duoc
khir tring & 121 °C, 1 atm trong 15 phut trudc khi bo sung vao méi trudng
(PC2). Kha ning chuyén héa amoni/nitrit ctia cac chung duoc phéan 1ap duoc
danh gia dua trén sy sut giam vé néng dd cua cac chat thu nghi¢m ma khong
dua vao su c6 mat va néng do cua san phém chuyén héa vi mot sd chung co
kha nang chuyén hoéa tiép san pham tao ra.

2.2.7. Khao sat kha nang xir ly nwée thai CNL sau xir ly ky khi caa cac
chiing vi khuin chuyén héa amoni, nitrit phan lap dwoc

2.2.7.1. Anh hwéng ciia mat dp vi sinh bé sung ban dau dén hiéu qua xiv Iy
nwdoc thai

Tién hanh bd sung riéng 1é cac chung vi khuan chuyén héa amoni/nitrit
phan lap dugc vao nude thai CNL sau xir 1y ky khi bang bé biogas véi mat do
tr 10° - 10° CFU/mL nuéc thai. Nudc thai thi nghiém c6 ham luong
amoni/nitrit khoang 400 mg/L + 20 c4p vao binh nhya hinh try c6 dung tich 3
lit, thé tich phan ung 1,5 lit. Thiét bi suc khi dugc dat & day binh dé cip lién
tuc v6i toc do cap khi cua cac binh 1a gidng nhau (DO: 4-6 mg/L), pH trong
cac binh dao dong tir 7,0 - 7,5. Binh d6i chimg lam tuwong ty viy nhung khong
bd sung vi sinh. Ly mau lién tuc tir 0; 1; 2 va 3 ngay dé danh gia kha niang
xtr 1y amoni/nitrit cua timg ching. Cac thong sd phan tich duoc 1am mau doi
va két qua la gia tri trung binh cua 2 lan phan tich. Thi nghiém duoc 13p lai 3
lan. Két qua dau ra cua thi nghiém ndy s& cung cap thong tin cho cac thi
nghiém tiép theo.
2.2.7.2. So sdnh khd ning xiv Iy ciia don chiing va té hop cdc chiing

B6 sung t6 hop cac ching vi khuan chuyén hoa amoni/nitrit phan 1ap

dugc cung ty 1€ v&i mat do tdi wu duge xac dinh & thi nghiém trén vao nudc



thai CNL sau xir 1y ky khi bang bé biogas, tién hanh danh gia kha ning xu 1y
ctia t hop chung nhu thi nghiém trén. Sir dung két qua cua thi nghiém nay va
thi nghiém trén dé so sanh so sanh kha ning chuyén héa amoni/nitrit ctia don
chung va t6 hop ching vi khuan chuyén héa amoni/nitrit phan 1ap duoc. Sur
dung két qua cta thi nghiém nay cho céc thi nghiém tiép theo.

2.2.7.3. Anh hwéng ciia ty I¢ phoi trén cdc ching vi khudn chuyén héa
amoni va nitrit phan lip dwoc dén hiéu qua xiv Iy nwéc thdi

Phdi tron cac ching vi khuan chuyén hoéa amoni véi cac chung vi khudn
chuyén hoa nitrit phan 14p duoc theo cac ty 1é twong tng 1a (1:0), (1:1), (2:1),
(3:1), tién hanh khao sat kha nang xtr Iy COD va TN trong nudc thai thi nghiém.

Nudc thai thi nghiém 13 nuée thai CNL sau xir 1y ky khi bang bé biogas
c6 TN khoang 420 mg/L * 20 va COD khoang 1600 mg/L + 80 duoc cap vao
cac binh nhya hinh tru c6 dung tich 3 lit, thé tich phan ung 1,5 lit.

Thiét bi suc khi duoc dat ¢ day binh dé cap khi, toc d6 cap khi cua cac
binh 1a giong nhau (DO = 4-6 mg/L), trong mot chu ky ldy mau 12 gio, tién
hanh syc khi 8 gid dau, 4 gid sau khong suc khi, pH trong cac binh dao dong
trong khoang 7-7,5. Binh d6i ching lam tuwong ty viy nhung khong bo sung vi
sinh. Ly mau lién tuc tir 0; 12; 24; 36, 48, 60 va 72 gio dé danh gia kha ning
xtr Iy COD va TN cua timg ty 1& (thoi gian 14y mdu nay gan voi thoi gian
luu/xtr 1y ciia cong nghé SBR, cac vi khuan phai chuyén héa tét COD va TN
trong thoi gian nay méi ¢ tiém nang tng dung cho céng nghé SBR). Cac tri
s6 phan tich duoc lam maiu d6i va két qua 1a gia trj trung binh ctia 2 1an phan
tich. Thi nghiém duoc lap lai 3 1an. Két qua dau ra cua thi nghiém nay sé cung
cap thong tin cho cac thi nghiém tiép theo.
2.2.7.4. Nghién ciru XLNT CNL sau bé biogas bang cong nghé SBR két hop
bé sung cdc chiing vi khudn chuyén héa amoni va nitrit phdn lip dwoc

- Hé thong SBR duoc thiét 1ap dé nghién ciru nhu sau: Bé SBR duogc
lam bang nhya PVC trong sudt c¢é thé tich hiru ich 10 lit. M4y thoi khi cap khi
cho hé théng tir day vai toc do 2 lit/phat. Nude thai duoc cip vao hé thong
bang bom dinh luong. Thoi gian hoat dong/dimg cia bom dinh luong, may
thdi khi, may khuéy, van mo to dién xa nudc sau xu ly dugc diéu khién tu

dong bang 6 cam hen gio. pH, DO dugc do dinh ky bang thiét bi riéng.



Bang 2.6. Céc thiét bi caa hé thong thi nghiém SBR

STT | Thiét bi Théng sd/chirc ning
- Vat liéu: nhua PVC trong sudt; Dung tich (Vsgg): 10 lit
1 Bé SBR |- Puong kinh: 125mm; Chiéu cao tong: 1000mm; Chiéu
cao phan xir 1y: 815mm
) May thoi | - Toc do cap khi: ~ 2 lit/phut, tuw dong cap khi theo thoi gian
Khi duoc thiét 1ap qua 6 cam hen gid & cac ché d6 thi nghiém
3 Bom cép - Bom dinh luong, tr dong bom theo thoi gian duoc thiét

nudc thai

1ap qua 6 cam hen gio ¢ cac ché do thi nghiém

- May hat day nude tao dong xody dé khudy, may khudy tur

Héthéng . . . X, 1A 2 L e, 2 s
4 Khud dong theo thot gian dugce thiét 1ap qua 6 cdm hen gio & cac
ua .
Y| ché d6 thi nghiém
. Vanmb |- ¢ 21, xa nudc thai ty dong sau xir Iy theo thoi gian dugce
to dién | thiét 1ap qua 6 cim hen gio & cac ché do thi nghiém
6 Van co |- Bang nhua PVC, ¢ 21, xa co hoc bun du
O Cém Y .2 A z A , 4 . 9 A A
7 .. | - bi€u khién ty dong (tat/bat) cac thict bi cua h¢ thong
hen gio
8 | pH,DO |-Po dinh ky bang thiét bj riéng
Hop— [] Ell——ofii?}
w |00 ] wE
o tr dong
Bom nudc thai i
i Thung chura
=+ \lr" mrce sau K by
- CH Hé théng khuay
May thoi khi
Thing chita nude thai A 4
trwge xik Iy o Vance
_D(J_
Bé SBR —

Thing chia bin de B 00

Hinh 2.4. So d6 hé thiét bi va mot s6 hinh anh cia mé hinh thi nghiém SBR

- Céc thong

s6/vat liéu dau vao chay md hinh thi nghiém SBR:




+ Nudc thai nghién ctru 14 nude thai CNL di qua xur Iy ky khi bang bé
biogas ciia mot sb trang trai CNL & x4 Quang Thai, huyén Quang Dién, tinh
Thira Thién Hué, ¢ dic trung nhu sau:

Bang 2.7. Thanh phan caa nudc thai CNL sir dung trong nghién ciu

STT | Thong s Khoéang dao djng
1 pH 70-75
2 CODg¢, (mg/L) 1.500 - 2.000
3 N-NH," (mg/L) 300 - 400
4 T-N (mg/L) 400 - 500

+ B sung vi sinh theo cac két qua téi uu dd dugc khao sat & cac thi
nghiém trén va mot yéu to/diéu kién khao sat bo sung vi sinh mot lan tir dau.
DO duy tri trong khoang 4 - 6 mg/L (khi suc khi), khong diéu chinh pH cia
nudc thai.

- Céc ché do chay thi nghiém:

+ Chay khéi @dng: Nudc thai ban dau duoc pha loang khoang 2 lan
bang nude cat (~TN trong khoang 250 mg/L + 25) dugc cip vao hé SBR; bd
sung cac chung chuyén hoa amoni/nitrit phan 1ap dugc theo mat do va ty 18 tdi
rru vao hé thi nghiém. Khi duogc cip lién tuc véi luu luong khoang 2 lit/pht.
Bom cap nudc ludn duy tri 4 lit/ngdy (chia 1am 6 dot mdi dot cap 0,67 lit cap
trong 10 pht, lang 60 phat, xa nude sau xir 1y cung lac voi cap nude, trong
thoi gian cip, ldng, xa khong suc khi), duy tri lién tuc theo thoi gian chay hé
théng va tién hanh 14y mau nudc dau ra phan tich TN. Khi nao két qua phan
tich chi s6 TN On dinh va xap xi dat c6t B cia QCVN 62-MT:2016/ BTNMT
thi bat dau tinh thoi gian xir Iy (hay co thé goi day 1 thoi gian thich nghi cia
vi sinh vat). Két thic giai doan nay thi nudc thai duoc cp vao tryc tiép va bat
dau lay mau danh gia hiéu qua xu 1y theo cac ché do nghién ciru.

+ Chay cac ché @ nghién ciru: gom cac ché do nhu sau:

(1) Anh huéng ciia ché dé suc khi giin dodn 1 chu trinh dén hiéu
qua xir ly:

Thong sb van hanh dé khao sat anh huong cia ché do suc khi gian

doan 1 chu trinh dén hiéu qua xir 1y dugc téng hop ¢ Bang 2.8 va Bang 2.9



Bang 2.8. Céc thdng sb van hanh hé théng SBR dé khao sat anh hudng

STT Noi dung Thong so Ghi chu
1 | Dung tich cta bé 10L
SBR (Vser)
2 | S6 méxirly 6 mé/ngay
3 | Thoi gian mdi mé 4 gio/mé 24 (gid/ngay) / 6 (mé/ngay)
4 |Tai trong tong 0,2 kg
nito (NLR) TN/m®.ngay
5 | Nong do TN (C) 400 - 500
(C =500 mg/L)
6 | Luu lugng xur ly 4 L/ngay Qngay (L/ngay) = Vggr (L) x
theo ngay (Qngay) NLR (kgN/mngay) x 10°
(mg/g)/C (mg/L) = (10 x 0,2 x
10%)/500 = 4 (L/ngay)
7 |Luu luong xtr ly| ~0,67L/mé¢ |Qne = Qngy (L/ngay)/6
theo mé (Qpne) (mé/ngay) = 4/6 ~ 0,67 (L/mé)
8 |Thoi gian luu 2,5 ngay HRT (ngay) = Vsgr (L)/Qngay
thuy luc (HRT) (L/ngay) = 10/4 = 2,5 ngay

xtr 1y ky khi theo cac ché do suc khi nhu sau:

Tién hanh chay hé théng thi nghiém SBR dé xur 1y nudc thai CNL sau

Bang 2.9. Cac ché do suc khi chay hé thdng thi nghiém SBR

Cap va thoat dong | Thiéu khi | Hiéu khi Ling Ghi chi
thoi (phat) (phat) (pht) (phat)

100 100 Chédo 1

10 70 130 30 Ché do 2

40 160 Ché do 3

Liy mAu phan tich COD, N-NH,", N-NO,", N-NO; va TN dé danh gia,
so sanh hiéu suat xir 1y, lya chon dugc ché do hiéu qua cho khao sat tiép theo.

(2) Anh hwéng ciia OLR, NLR dén higu sudt xi¢ Iy: Tién hanh chay hé
thong thi nghiém SBR dé khao sat anh huong cia OLR, NLR dén hiéu suat
xur Iy nudc thai CNL sau xtr 1y ky khi theo ché do suc khi cho hiéu qua loai bo

TN t6t nhat trong 3 ché d6 duoc khao sat & thi nghiém trén. Thay doi tai trong
OLR, NLR theo cac murc nhu sau:




Bang 2.10. Cac muc tai trong TN, COD tuong ing duoc khao sat

N LR _ ARe Lo M , A

- 015 02 02503 Thay doi tai trong bang cach thay doi
(kg/m°.ngay) luu luong dong vao theo ngay Qpgay
OLR - Tinh Qngay theo NLR; C=500 mg/L

3 . 06 08| 1 |12 2. , .
(kg/m*.ngay) - OLR thay do6i tuong trng véi NLR.
Qngay 3 4 5 6 Qngéy = VSBR (I—) X NLR
(L/ngay) (kgN/m?*.ngay) x 10° (mg/g)/C (mg/L)
Qume (L/mé) 0,5 10,670,833 | 1 | Que = Qngay(L/ngay)/6 (mé/ngay)
HRT (ngay) | 33 | 25 | 2 |17 |HRT = Vgr/ Q (L/ngay)

L4y mau phéan tich COD va TN dé danh gia, so sanh hiéu qua xtr Iy
2.2.8. Phuong phap tinh toan va xir Iy so liéu
Céc tinh toan trong luan an gom:
- Hiéu suét xtr Iy: COD, N-NH,", TN:
Higu suat (%) = (Cyao — Cra)*100/Cys  [46]
Trong do:
Cuso: Ham lwong COD, N-NH,*, TN ddu vao (mg/L).
Cra: Ham lwong COD, N-NH,", TN dau ra (mg/L);
- Tai trong dau vao: COD, TN:
CODvao (kg/mg) * Qvao (m3/ngay)

OLRy; (kg/m®.ngay) = [46]
V (M)
TNvao (kg/mg) * Qvao (m3/ngay)
NLRy (kg/m®.ngay) = [46]
V (m)
Trong do:

OLR\so: Tdi trong dau vao ciia COD, (kg/m®.ngay)

NLRao: Tdi trong dau vao cua TN, (kg/m°.ngay)

CODyso, TNyao: Nong dg COD, TN dau vao, (kg/m®)

Quao: Lueu lwong nudc thai cdp vao, (m?’/ngéy)

V: Thé tich cua thiét bi xir Iy (m°)

Xt Iy s6 liéu: Cac sd liéu phan tich dugc xir ly, biéu dién dudi dang gia

tri trung binh + do léch chuan (SD: Standard Deviation) trén do thi bang phan
mém Microsoft Excel.



Chuwong 3. KET QUA VA THAO LUAN

3.1. Phan lap, dinh danh mét s6 chiing vi khuan c6 kha ning chuyén hoa
amoni/nitrit tir nuwée thai
3.1.1. Phan lap, dinh danh mot s6 chiing vi khuin c6 kha ning chuyén
hoa amoni

Tir 15 miu nudc thai sau bé biogas ciia mot 1o giét md gia stiic va 04
trang trai CNL tap trung tai Ha Tinh, da phan lap va xac dinh dugc 4 chung vi
khuan thuan khiét (ky hiéu: A HT1, B HT1, C HT1 va D HT1) phan tng
duong tinh v6i véi thude thir Nessler tir mau vang sang nhat dan/khdng mau
sau 05 ngay nudi cdy va co6 kha niang chuyén hoéa amoni. Két qua nhudém
Gram thé hién & Hinh 3.1 cho thiy: trong 04 ching phan lap duoc c6 03 ching
(A HT1, B HT1, C HT1) 1a vi khuan Gram dwong (vi khuan bit mau tim) va
01 chang (D HT1) 1a vi khuan Gram am (vi khuan bat mau hong).

Hinh 3.1. Hinh anh khuan lac trong 6ng nghiém va nhuém Gram ctia 04 chung
phan lap duoc: AHT1, BHT1, CHT1vaD HT1
Két qua giai trinh tw gene 16S rRNA ciia 04 chung A HT1, B HT1, C

HT1 va D HT1 dugc trinh bay ¢ Phu luc 2 ciia Luan an, so sanh trinh tu gen
mé& hda 16S rRNA cua 04 chung A HT1, B HT1, C HT1 va D HT1 véi ngan
hang dit liéu NCBI bang chuong trinh BLAST két hop phan tich bang phan



mém MEGAG6 (So sanh su khac nhau vé vi tri cac nucleotide gitra cac cip loai
dung ClustalW; cay phat sinh chung loai dugc xay dung theo phuong phap
Neighbor Joining) [121] cho thay trinh ty nucleotide gene ma hoa 16S rRNA
cua 04 chung phan 13p duoc co:

- Chung A HT1 (Hinh 3.2) twong dong 100% véi Bacillus megaterium
strain Y103 (MH368091) va dugc dinh tén 1a Bacillus megaterium HT1.

- Chimg B HT1 (Hinh 3.3) twong ddng 99,8% voi Bacillus
licheniformis strain BPRIST006 (JF414759), Bacillus licheniformis strain
ML1 (HQ850703), Bacillus licheniformis strain BPRIST039 (JF700489) va
duoc dinh tén 1a Bacillus licheniformis HT1.

- Ching C HT1 (Hinh 3.4) twong ddéng 99,9% véi Bacillus subtilis
strain ZIM3 (MT539995), Bacillus subtilis strain 2014-3557 (CP045672),
Bacillus subtilis strain IAM 12118 (NR_112116) va dugc dinh tén 1a Bacillus
subtilis HT1.

- Ching D HT1 (Hinh 3.5) twong dong 99,9% véi Pseudomonas
aeruginosa strain P.N. and O.A.G (MKS875783) va dugc dinh tén la
Pseudomonas aeruginosa HT1.

—AHT1

(20)

(19) —Bacillus megaterium strain Y103 (MH368091)
Bacillus megaterium strain XZ419 (KY417160)

Bacillus megaterium strain AFI1 (MZ468613)

I Bacillus megaterium strain B12 (KF010350)

) Bacillus megaterium strain WZ009 (JX997394)

o ——— Bacillus megaterium strain CCMM B583 (JN208059)
) Bacillus megaterium strain VITSN02 (GQ406847)

(13) {Baciﬂm megaterium strain HDDMGO02 (EU723818)
o Bacillus megaterium strain UM5 (EOQ600771)

Bacillus megaterium strain Jz11 (JF833087)

Hinh 3.2. Cay phat sinh chung loai cia A HT1 dya theo trinh tw gen ma hoa 16S
rRNA



(39) Bacillus licheniformis strain ML1 (HQ850703)
Bacillus licheniformis strain BPRIST039 (JE700489)
B HT1
Bacillus licheniformis strain C51 (KU551127)
Bacillus licheniformis strain 3 (KP119810)
'ﬁ[ﬁaﬁﬂm licheniformis strain GTA (GUQ86446)
Bacillus licheniformis strain CPO C11 (ON982500)
Bacillus licheniformis strain L68 (KU551181)
Bacillus licheniformis strain CPO C3 (ON982497)
,:]?L[Bﬂcf_f_fm _E.t'::f?en{fﬂrmfs strain TCCC 11148 (CP033218)
Bacillus licheniformis strain TSM2 (JX025165)
Bacillus licheniformis strain KUBOTAB1 (MKS855401)
Bacillus licheniformis strain YS65 (KU551256)
() Bacillus licheniformis strain P41 (KU551199)
e ”T-‘-[Bacfﬂus licheniformis strain Z11 (KU551215)
Hinh 3.3. Cay phat sinh chung loai cia B HT1 dya theo trinh tu gen ma hoa 16S
rRNA

‘iigﬁacﬂfm licheniformis strain BPRIST006 (JF414759)

(24)

(4]

(23}

]

o [ Bacillus subtilis strain YZSR384 (CP102769)

(249) —Bacillus subtilis strain PRO112 (CP120600)
Bacillus subtilis strain DSM 13019 (CP120621)
(1) ———————— Bacillus subtilis strain HY2-62 (CP110365)

) Bacillus subtilis strain BCRC 10255 (NR_116017)
CHT1

(22)

19) Bacillus subtilis strain ZIM3 (MT539995)
19) ——Bacillus subtilis strain 2014-3557 (CP045672)
" “—Bacillus subtilis strain TAM 12118 (NR_112116)

(16)

(15)

——Bacillus subtilis strain DSM 10 (NR_027552)
——Bacillus subtilis strain NBRC 13719 (NR_112629)
Bacillus subtilis strain JCM 1465 (NR_113265)

(14

Bacillus subtilis strain SBMP4 (NR_118383)

oo
Hinh 3.4. Cay phét sinh chung loai cua C HT1 dya theo trinh tuw gen ma hoa
16S rRNA



_DHTL

—Pseudomonas aeruginosastrain PN. and 0.A.G (MK875783)

~Pseudomonas aeruginosastrain NCTC 13628 (ON359917)
" Pseudomonas aeruginosastrain LG-1 (ON791802)

—Pseudomonas aeruginosastrain PJO78C9 (OM123592)
~Pseudomonas aeruginosa strain G14 (HQ288928)
~Pseudomonas aeruginosa strain CNEB4 (MZ648186)
. ;Pseudonzo;zas aeruginosa strain ET6 (KF746957)
—Pseudomonas aeruginosa strain BUYA-1 (MN490065)

—_—

A AN
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Hinh 3.5. Cay phat sinh chung loai ctia D HT1 dya theo trinh ty gen ma hoa 16S
rRNA
Tong hop mot s6 thong tin vé bon chung vi khuan: B. megaterium HT1,
B. licheniformis HT1, B. subtilis HT1 va P. aeruginosa HT1 duoc thé hién &
Bang 3.1

Bang 3.1. Mot sb théng tin vé cac vi khuan chuyén héa amoni phan lap duoc

Ky Phian tng | Két qua P A s
o g R Két qua dinh danh Nguon goc
hi¢u | voithuoc | nhu¢m A o
i va dat tén phan 13p
thir Nessler | Gram

) Nuéc thai sau bé
Duong tinh, | Gram

. biogas cua trai
chuyén tir duong
mau vang | (vikhuan | B.megaterium HT1

sang khdng | bat mau

AHT1 lon 6ng Tran Vian

Son xa Son Kim

. . 1, Huong Son, Ha
mau tim)
Tinh
Duong tinh, | Gram Nudc thai sau bé
chuyén tir duong . . _ biogas cua trai lon
BHT1 o _ | B.licheniformis HT1
mau vang | (vi khuan ong Pham Dinh

sang khong | bat mau Luong xa Son




mau tim) Kim 1, Huong
Son, Ha Tinh

Nudc thai sau bé

Duong tinh, | Gram

chuyén tir duong
CHT1 | mauvang | (vikhuan| B. subtilis HT1
sang khdng | bit mau

biogas cua trai
lon 6ng Hoang
Van Thu xa Son

B Kim 1, Hueong
mau tim) .
Son, Ha Tinh
, Nudc thai sau bé
Duong tinh, R i ) i
- . | Gramam biogas cua trai
chuyén tur (vi khu lon 6ne Hod
R vi khuan : on 6ng Hoan
D HT1 | mauvang L. P. aeruginosa . 8 . g‘
bat mau Hai Trong xa Ky
sang nhat N X .
\ hong) bong, Ky Anh,
dan .
Ha Tinh

Ba chung B. megaterium HT1; B. licheniformis HT1 va B. subtilis HT1
1a cac vi khuan hiéu khi, hinh que, Gram duong thudc chi Bacillus. Ching
phan bd rit rong trong mdi truong va di duoc chimg minh 1a ¢ kha nang
chuyén hda amoni [94, 122]. Nhom vi khuan nay nhan duge nhiéu sy quan tim
ctia cac nha nghién ctru vi sinh vat méi truomg do ching c6 mot sé dic tinh vu
viét nhu sinh trudng va phat trién manh, c6 kha ning ton tai cao trong cac moi
truong c6 diéu kién séng khac nghiét do chung c6 kha ning sinh bao tir, toc do
nhan d6i t€ bao nhanh, tinh canh tranh cao so véi cac nhém vi khuan khac
trong nudc thai, sinh trudéng va phat trién trong nhiéu loai méi truong khac
nhau. Pic biét nhiéu nghién ctu da ching minh rang mot s6 ching vi khuan
thudc nhém Bacillus ¢6 thé chuyén hoa trong mdi trudng cd ndong do amoni
rat cao trén 1.000 mg/L, c6 kha ning truc tiép loai bé amoni thong qua su
hinh thanh N, [94, 122].

Chung P. aeruginosa HT1 1a vi khuan Gram am, hiéu khi, hinh que. Loai
P. aeruginosa ton tai trong nhiéu thanh phan méi truong/déi twong khac nhau
nhu: dit, nudc, trén co thé dong vat va con nguoi. Ngoai ra, loai vi khuén P.

aeruginosa cd thé ton tai trong cac diéu kién song khac nhau vé pH, nhiét do,


https://vi.wikipedia.org/wiki/Vi_khu%E1%BA%A9n_Gram_%C3%A2m
https://vi.wikipedia.org/wiki/Sinh_v%E1%BA%ADt_hi%E1%BA%BFu_kh%C3%AD

dinh dudng va mirc 6 hiéu khi. Kha ning chuyén héa amoni cta P. aeruginosa
d3 dugc nhiéu cong trinh nghién ctu cong bd [123, 124]. Hon thé nira, P.
aeruginosa truéc ddy da chimg minh c6 kha ning chuyén hoa ca nitrit va nitrat
[125]. Piéu nay mot 1an nita khang dinh vai tro cia P. aeruginosa dbi véi moi
truong ty nhién mac du chung co thé gay bénh ¢ dong vat va con nguoi.
3.1.2. Phan lap, dinh danh mot sé chiing vi khuin c¢é kha niing chuyén
hoa nitrit

Tir 15 mau nudc thai sau bé biogas ctia mot 16 giét md gia stic va 04 trang
trai CNL tap trung tai Ha Tinh, da phan 1ap va xéac dinh duoc 2 chung vi khuén
thuan khiét (ky hiéu: A HT2, B HT2) phan tng dwong tinh véi voi thude thir
Griess tir mau hong sang nhat dan/khong mau sau 05 ngay nudi cdy va co kha
ning chuyén hoa nitrit. Két qua nhuém Gram thé hién & Hinh 3.6 cho théy:
ching A HT2 1a vi khuan Gram am (vi khuan bat mau hong) va ching B HT2 1a

vi khuan Gram am (vi khuan bat mau tim).

Hinh 3.6. Hinh anh khuan lac trong éng nghiém va nhuom Gram cua hai ching
phén lap duoc: AHT2 vaB HT2
Két qua giai trinh tu gene 16S rRNA cua 02 chiung A HT2 va B HT2

dugc trinh nay ¢ Phu luc 2 cua Luan an, so sanh trinh tu gene ma hoa 16S
rRNA cua 02 ching ndy voi ngan hang dir liéu NCBI bang chuwong trinh
BLAST két hop phén tich bang phan mém MEGAG (So sanh sy khac nhau vé
vi tri cac nucleotide gitta cac cap loai dung ClustalW; cay phat sinh loai duoc
xdy dung theo phwong phap Neighbor Joining) [121] cho thdy trinh tu
nucleotide gene ma hoa 16S rARN cua 02 chung phan 1ap dugc co:


https://vi.wikipedia.org/wiki/B%E1%BB%87nh

- Ching A HT2 (Hinh 3.7) twong dong 99,9% véi Pseudomonas stutzeri
strain CCUG (NR_118798) va dugc dinh tén 1a Pseudomonas stutzeri HT2.

- Chung B HT2 (Hinh 3.8) twong dong 99,9% véi Lactobacillus
fermentum strain S1 (MK226442), Lactobacillus fermentum strain HPLD
(MN336188) va dugc dinh tén la Lactobacillus fermentum HT2.

AHT2

(121 |

(| Pseudomonas stutzert strain CCUG (NR_118798)
) Pseudomonas stutzeri ATCC 17588=LMG 11199 (NR_(41715)
Hot Pseudomonas stutzeri strain DSM 5190 (NR_114751)
| Pseudomonas stutzeri strain VEM B-975 (NR_116489)
Pseudomonas stutzeri ATCC 17588=LMG 11199 (NR_103934)
'L psoudomonas stutzeri stesin NBRC 14165 (NR_113652)
Pseudomonas stutzeri strain DQ1 (KF830343)
Pseudomonas stutzeri strain BRP83 (GU396287)

Hinh 3.7. Cay phat sinh chung loai ctia A HT2 dya theo trinh ty gen mé hda 16S
rRNA

- BHT2
—4 - Lactobacillus fermentum strain 51 (MK226442)
Lactobacillus fermentum strain HPLD (MN336188)
Lactobacillus fermentum strain L18 (MK033872)
ay —Lactobacillus fermentum strain KF7 (KR816163)

) Lactobacillus fermentum strain M10-5 (KF030760)
Lactobacillus fermentum strain HBUAS53145 (MH393003)
Lactobacillus fermentum strain SFCB2-6c (DQ486144)
Lactobacillus fermentum strain SFCB2-3 (DQ399352)
Lactobacillus fermentum strain KF3 (KR816161)
Lactobacillus fermentum strain UN01 (HQ449670)

(18)

()

m (12) |

(13)

(1]

|

Hinh 3.8. Cay phat sinh chung loai ciia B HT2 dya theo trinh tu gen mé hdéa 16S
rRNA



Tong hop mot s6 thong tin vé hai chung vi khuéan: P. stutzeri HT2
va L. fermentum HT2 dugc thé hién ¢ Bang 3.2

Bdng 3.2. Mot sb théng tin vé cac vi khuan chuyén hoa nitrit phan 1ap duoc

, Phan img | Két qua . , L«
Ky . A’g (Alu Keét qua dinh Nguon goc
higu | vOrthuoc |omhuom f . i va dat en hén 13
i€u \4
) thir Nessler | Gram . P P
, Nuoc thai sau bé
Duong tinh, . , , L
> . | Gramam biogas ciia co s& gict
chuyén ti (vi khuan mo gia stc tap trun
AHT2 | mauhdng | p stutzeri HT2 gia stic tip Ting
sana khon bat mau tai khoi 10, Tan
?nau 9| héng) Giang, thanh phé Ha
Tinh, Ha Tinh
Duong tinh, Gram Nudc thai sau bé
chuyén tir duong biogas cua trai lon
BHT2 N % ) N,
mau hong | (vikhuan | L. fermentum HT2 ong Hoang Hai
sang khéng | bat mau Trong xa Ky Pong,
mau tim) Ky Anh, Ha Tinh

P. stutzeri HT2 1a vi khuan Gram am, hinh que, khong c¢6 bao tir, linh hoat
vé dinh dudng. Cac ching thudc loai P. stutzeri phan bd hau hét trong tt ca cac
thanh phin méi trudng ké ca trong dat (tim thiy trong ving ré cua cac loai cdy
nhu: Iba mi, [ha mach,...) va tram tich bién. P. stutzeri dong mot vai tro tha vi
trong chu trinh nito v6i nhiéu kha ning chuyén hoa khac nhau trong d6 c6 kha
niang chuyén héa nitrit [126, 127].

L. fermentum HT2 13 vi khuan Gram duong thudc chi Lactobacillus,
thuong duoc tim thiy trong qua trinh 1én men dong thuc vat. Cac ching thudc
loai L. fermentum phan b kha rong trong méi trudng va mang lai nhiéu loi ich
cho stic khoe con ngudi ciing nhu kha ning xir 1y nito trong cac thanh phan moi
truong [128, 129].

3.2. Khao sat anh huong mét s yéu t6 mdi truong nudi cay dén sinh truéng
va chuyén h6a amoni/nitrit ctia cac chiing phéan 1ap duoc
3.2.1. Khao sat cac chiing chuyén héa amoni
3.2.1.1. Anh hwong ciia pH
pH c6 anh hudng 1o rét dbi v6i sy sinh trudng cua vi sinh vat. Mdi vi

sinh vat déu c6 mot pham vi pH sinh truéng nhét dinh va pH sinh trudng tot




nhat. Mic du vi sinh vat ¢ thé sinh truéng trong mot pham vi pH khé rong.
Khi pH c6 su bién doi dot ngdt s& lam anh hudng dén vi sinh vat, vi ion H'
nam trong thanh phan moi trudng 1am thay doi trang thai dién tich cua thanh té
bao, pha v& mang sinh chat. Tuy theo ndng do cta ching ma 1am ting hoic
giam kha ning tham thiu cua té bao ddi v6i nhitng ion nhat dinh. Mt khac
chung ciing lam @c ché phan ndo cac enzyme hay cac protein xuyén mang cé
mat trén thanh t& bao. Sy bién ddi pH cua mdi truong ciing s& 1am thay doi
trang thai dién ly ctia phén tir cdc chét dinh dudng, 1am giam kha niang hap thu
chung vao té bao vi sinh vat.

Pé khao sat anh huong cua pH méi trudng dén sy sinh trudng va
chuyén héa amoni ctia B. megaterium HT1; B. licheniformis HT1; B. subtilis
HT1 va P. aeruginosa HT1, tién hanh nudi cy cac ching nay trong moi
truong co6 cac muc pH la 5,0; 6,0; 7,0; 7,5; 8,0 va 8,5. Két qua khéo sat duoc
trinh bay trong cac Hinh 3.9; Hinh 3.10; Hinh 3.11 va Hinh 3.12.
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Hinh 3.9. Anh huong caa pH dén kha ning sinh truong (A) va chuyén hda amoni
(B) cua B. megaterium HT1
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Hinh 3.10. Anh hudng ctia pH dén kha nang sinh truong (A) va chuyén hoa amoni
(B) cua B. licheniformis HT1

A B
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Hinh 3.11. Anh hudng ctia pH dén kha nang sinh truong (A) va chuyén hoa amoni
(B) cua B. subtilis HT1

A B
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Hinh 3.12. Anh huéng ctia pH dén kha ning sinh truong (A) va chuyén hoa
amoni (B) cua P. aeruginosa HT1
Két qua cho thiy ca 04 ching B. megaterium HT1; B. licheniformis
HT1; B. subtilis HT1 va P. aeruginosa HT1 déu c6 kha nang sinh truéng & pH
mdi trudng tir 5,0 dén 8,5 vai xu thé chung 12 ngay thir nhat sinh truong chim
vi day 1a khoang thoi gian ching thich nghi, ting nhanh sau 2 dén 3 ngay, dén
ngay thir 4 6n dinh boi c6 thé & thoi diém nay lugng co chét trong moi trudng



nudi cdy giam manh/hét nén khong thuan loi cho sinh truéng. O méi trudng cd
pH tir 7,0 dén 7,5 sau 2 dén 3 ngay nudi ciy cac ching khao sat c6 toc do sinh
truong t6t nhat (Hinh 3.9-A; Hinh 3.10-A; Hinh 3.11-A va Hinh 3.12-A). Két
qua nay phu hop véi mét sé két qua nghién ctru khac dd cong bd vé céc chung
thuc chi Bacillus [83, 130] va loai vi khuan P. aeruginosa [123]. Hon nira, ca
04 chung nay déu phat trién kha tot & hai mtc pH = 6,0 va 8,0. Diéu nay tao ra
loi thé cho viéc timg dung chung vao xir Iy cac loai nudc nude thai co khoang
pH bién dong rong. Song song voi kha ning sinh truong thi 04 ching thi
nghiém ciing c¢6 kha ning chuyén hoa amoni trong cac moi truong ¢ pH tir 5,0
dén 8,5 nhung kha ning chuyén héa manh nhat 13 & hai méi trudng c6 pH = 7,0
va 7,5; chuyén hda hoan toan 50 mg/L amoni trong 03 ngay nudi cay (Hinh
3.9-B; Hinh 3.10-B; Hinh 3.11-B va Hinh 3.12-B).
3.2.1.2. Anh hwéng ciia DO va nhiét dp

Ca 04 chung B. megaterium HT1; B. licheniformis HT1; B. subtilis HT1
va P. aeruginosa HT1 1a cac ching Vi khuan chuyén hoa amoni bang cach ho
hap. Pay 1a qua trinh ho hap hiéu khi dién ra trong méi truong du oxy tu do.
Lugng oxy hoa tan trong mdi truong vira cung cap cho qua trinh ho hap cia
vi sinh vat va vira c6 tac dung ting su tiép xtic cia té bao véi ngudn dinh
dudng, giup ting mirc do tiép xtic co chat vdi cac té bao vi sinh vat va nho do
tang tdc do hap thu, chuyén hoa co chat.

Tién hanh danh gia kha ning ting sinh khoi va chuyén hoa amoni cua
B. megaterium HT1; B. licheniformis HT1; B. subtilis HT1 va P. aeruginosa
HT1 ¢ 03 mac DO 1a 0,1; 4,5 va 7,0 mg/L trong mdi trudng nudi ciy cO
pH=7,5. Két qua thi nghiém cho thay ca 04 ching ndy déu c6 kha ning sinh
truong va chuyén hoa tét amoni trén méi trudng nudi cdy cd cac mic DO da
thir nghiém (Hinh 3.13; Hinh 3.14; Hinh 3.15; Hinh 3.16). Trong d6, sau
khoang thoi gian 2 dén 3 ngdy nudi cdy, & moi truong DO cao (DO: 4,5 va
7,0 mg/L) cac chung khao sat sinh trudng va chuyén héa amoni (hét 50 mg/L
amoni sau 3 ngdy nudi cdy) t6t hon so voi méi truong DO thap (0,1 mg/L)
(mat 04 ngay nudi cdy moi chuyén hoa hét 50 mg/L amoni). Nhu vy, méi
truong hiéu khi phu hop cho sy sinh truéong va chuyén héa amoni ctia 04
chung nay, ngoai ra & méi truong DO thip (0,1 mg/L) cac ching van sinh
truéng va chuyén héa amoni chimg té chiing ¢ thé thich nghi tot véi diéu
kién bat loi (thiéu oxy). Diéu ndy duoc khing dinh boi nhiéu ching vi khuan
thudc nhom Bacillus [131] va P. aeruginosa [132] dugc phén 1ap tir nhiéu dia
diém co diéu kién moi truong khic nghiét nhu: méi truong trim tich dai



duong, moi truong dat thiéu oxy. Kha ning ting sinh khdi va chuyén hoa
amoni trong mdi trudng c6 DO thap mot 1an nita khang dinh thém tiém ning
tmg dung to 16n ctia cac ching vi khuan phan 1ap duoc dé xir Iy amoni cia
nudc thai, dac biét 1a trong cac ho sinh hoc 12 noi thuong c6 DO thép.
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Hinh 3.13. Anh hudng ciia DO dén kha ning sinh truong (A) va chuyén hoa
amoni (B) cia B. megaterium HT1
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Hinh 3.14. Anh huéng ciia DO dén kha ning sinh truong (A) va chuyén hoa
amoni (B) cua B. .licheniformis HT1
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Hinh 3.15. Anh hudng ctiia DO dén kha ning sinh truong (A) va chuyén hoa
amoni (B) cua B. subtilis HT1

A B
1E+08 60
~ 9E+07
T 8E+07 5 08
> 7E+07 B
40
S 6E+07 £
g 5E+07 £ 30
t £
2 4E+07 5
:é, 3E+07 Py
[=V)]
S 2EH07 210
= 1E+07 s
0E+00 - 0
0 1 2 3 4
Thoi gian (ngay) Thaoi gian (ngay)
—e—DCI —e—DC(2 —o—0,1 mg/L

= DO=0,1 mg/L DO=4,5mg/L mDO=7,0 mg/L
®-45mg/L —e—7,0mg/L

Hinh 3.16. Anh hudng ctiia DO dén kha ning sinh truong (A) va chuyén hoa
amoni (B) cuaP. aeruginosa HT1

Bén canh danh gia anh hudéng cua DO thi cac thi nghiém khao sat anh
hudng cia 06 mirc nhiét 4 1a 5, 30, 37, 40, 45 va 50 OC dén kha nang sinh
truong va chuyén héa amoni ciia 04 chung phéan 1ap ciing duogc tién hanh. Két
qua chi ra rang cac ching phén 1ap dugc déu thudc vi khuan wa 4m (mesophilic)
v6i khoang nhiét do phat trién phu hop 12 tir 30 - 37 °C (Hinh 3.17; Hinh 3.18;
Hinh 3.19; Hinh 3.20). Ngoai ra, & murc nhiét cao 45 °C van phat hién dugc su
sinh trudng va loai bo amoni cta ca 04 ching, nhung & mirc nhiét 50 °C chi c6
B. megaterium HT1; B. licheniformis HT1; B. subtilis HT1 sinh truéng va loai
bo amoni & tdc do cham diéu nay phu hop voi mot sé két qua nghién ctu da
cong bd vé cac chung thude chi Bacillus [131], hon nita nghién ctu [131] cho
rang muc nhiét tir 55 - 60°C chung Bacillus MS30 phan 1ap duoc tir dudi bién
sau van c0 toc do sinh truong kha cao (0,42 thé hé trong mot gio).
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Hinh 3.17. Anh hudng cta nhiét do d&én kha nang sinh truong (A) va chuyén hda
amoni (B) cua B. megaterium HT1
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Hinh 3.18. Anh hudng cta nhiét do dén kha nang sinh truong (A) va chuyén hda
amoni (B) cua B. licheniformis HT1
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Hinh 3.19. Anh hudng cua nhiét o dén kha ning sinh truong (A) va chuyén hoa
amoni (B) cua B. subtilis HT1
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Hinh 3.20. Anh hudng cta nhiét do dén kha nang sinh truong (A) va chuyén hoa
amoni (B) cua P. aeruginosa HT1

3.2.1.3. Anh hwéng ciia dp muéi

Nhiéu nghién ctru dd cong bd vé kha ning chiu duoc do mudi cao cua
cac chung thudc chi Bacillus va Pseudomonas, diéu ndy md ra nhiéu tiém
nang tmg dung ching cho nhiéu loai nudc thai khac nhau dic biét 1a nudc thai
c6 @6 mudi cao nhu: nude thai nuoi trong thity san min, lo, nudce thai chin
nudi tai cac ving ven bién,...... T co so nay, tién hanh thir nghiém anh hudng
cia d0 mudi dén kha ning sinh truong va chuyén héa amoni cia B.
megaterium HT1; B. licheniformis HT1; B. subtilis HT1 va P. aeruginosa
HT1 trén moi truong khoang c6 pH=7,5 va bo sung thém mudi NaCl & cac
néng dd 1,0; 3,0 va 5,0%. Két qua thtr nghiém duogc trinh bay trong cac Hinh
3.21; Hinh 3.22; Hinh 3.23 va Hinh 3.24.
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Hinh 3.21. Anh hudng ctia 6 mudi dén kha nang sinh truong (A) va chuyén hoa
amoni (B) cua B. megaterium HT1
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Hinh 3.22. Anh hudng ciia d6 mudi dén kha nang sinh truong (A) va chuyén hda
amoni (B) cua B. licheniformis HT1
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Hinh 3.23. Anh hudng cua do mudi dén kha nang sinh truong (A) va chuyén hoa
amoni (B) cua B. subtilis HT1
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Hinh 3.24. Anh hudng ctia 6 mudi dén kha nang sinh truong (A) va chuyén hoa
amoni (B) cua P. aeruginosa HT1

Két qua cho thiy ca 04 ching thtr nghiém déu c6 kha ning sinh truéng

va chuyén hoa amoni trong méi trudng c6 bd sung mudi NaCl 1én dén 3,0%,

pht hop véi mot sé két qua nghién ciru khac di cong bd [133, 134], Tuy

nhién, c6 mot s6 diém sai khac, nghién ctru [133] chi ra rang hai ching

Bacillus velezensis MT50, Bacillus amyloliquefaciens MT51 phan 1ap duoc tur

ré cua cd Man trau c¢6 kha nang chiu mén 1én dén 4%. Thu vi hon, nghién ctu



[134] cong bd ching Pseudomonas aeruginosa NFO11 phan 1ap duogc tir dat
ving ré lta mi & ving dat néng nghiép kho han c6 kha ning chiu min 1én dén
8,0%. Két qua nghién ctru nay cho thiy tiém niang (mg dung cac ching phan
lap dugc dé xur Iy nude thai CNL & cac ving ven bién (nudc thai c¢6 thé co do
mudi cao) hodc img dung cho xir Iy nude thai nudi trong thuy san man lo.
3.2.1.4. Anh hudng ciia ham lirong amoni ban diu trong moi truong nuéi ciy

Ca 04 chung vi khuan B. megaterium HT1; B. licheniformis HT1; B.
subtilis HT1 va P. aeruginosa HT1 dugc nudi cdy trong méi truong khoang
c6 pH=7,5; nhiét d6 37 °C; DO: 4,5 mg/L dé danh gia kha ning sinh truéng
va chuyén héa amoni & c4c mirc 100; 500 va 750 mg/L. Mat d6 vi khudn nudi
cay ban dau khoang 10° CFU/mL. Két qua cho thdy ca 04 chung thi nghiém
déu c6 kha ning phat trién tdt trong cac moi trudng khao sat, dat toi da sau 2
dén 3 ngay nudi cdy. So sanh mat do vi sinh cta 04 chung trong sudt qua trinh
thi nghiém nhan thay, cac mirc amoni bo sung ban dau vao méi trudng nudi
cay (100; 500; 750 mg/L) khéng lam anh hudng nhiéu dén kha ning phat
trién ciia ching. Bén canh dé cac chung khao sat cho kha ning chuyén hoa
amoni rat tot, chuyén héa hoan toan 750 mg/L amoni sau 05 ngdy nudi cdy,
trong khi mot s6 két qua nghién ciru khéc cho rang khi amoni > 150 mg/L c6
thé gay trc ché cho mot s6 vi khuan chuyén héa amoni [135]. Téc d6 chuyén
hoa amoni dién ra nhanh nhét vao ngay nudi cay thir hai va thir ba d6i véi ca
ba néng do amoni thir nghiém va c6 xu hudng giam ké tir ngay nudi ciy thu
tu trd di. Mot diéu tha vi 1 khi ndng do amoni thir nghiém tang 1én thi téc do
chuyén hoa amoni ctia cac chung vi khuan ciing tang 1én. Diéu nay duoc giai
thich c6 thé 1a do trong khoang ndng do amoni thtr nghiém d kich thich kha
nang chuyén héa ctia cac chung vi khuan phan 1ap duogc [136]. Ngoai ra, qué
trinh chuyén héa amoni khong duoc tim thiy trong cac binh ddi ching hoic
khong bd sung cac chung vi khuan (PC1) hoic c6 bd sung cac chung vi
khuan di dugc hap khir trung trude khi cho vao méi truong (BC2) do dé c6
thé khang dinh rang su chuyén héa amoni dugc thuc hién boi cac chung khao
sat (Hinh 3.25; Hinh 3.26; Hinh 3.27).

Trong nghién ctru nay su chuyén hoa ctia amoni dugc quan tdm hon 13

ham lugng cda nitrit dugc tao ra, tuy nhién thtr nghiém dinh tinh va dinh



luong cac san pham tao thanh trong qua trinh nuéi cy cling duoc tién hanh va
xé4c dinh rang nitrit, nitrat 1a hai san pham cua qua trinh chuyén hoéa amoni.
Kha ning tao nitrit va nitrat cta cac ching thi nghiém khi chuyén hoa hoan
toan amoni & cac murc 100, 500, 750 mg/L trong mudi trudng nudi cay lan
luot dao dong nhu sau: 15 - 20 mg/L nitrit va 35 - 45 mg/L nitrat, 50 - 60
mg/L nitrit va 150 - 160 mg/L nitrat, 70 - 80 mg/L nitrit va 270 -280 mg/L
nitrat. Két qua nay co thé 1y giai rang cac chung khao sat ngoai kha ning
chuyén hoéa amoni thanh nitrit thi con chuyén héa tiép nitrit thanh nitrat va
pht hop véi cac nghién ctru da cong bd [94, 133].

Pé cung cd thém gia thuyét nay, 04 chung vi khuan B. megaterium
HT1; B. licheniformis HT1; B. subtilis HT1 va P. aeruginosa HT1 dugc thir
nghiém trong moi trudng nudi cay cé bd sung 50 mg/L nitrit ma khong co sy
c6 mit caa amoni. Dich ciy dugc ldy tir mdu moi trudng nudi cidy ma céc
chung nay di chuyén hoéa hoa toan amoni. Két qua thir nghiém cho thay nong
d0 nitrit trong mdi trudng nudi cay cua ca 04 ching da bi chuyén hoa hét sau
03 ngay. Nhu vay, co thé khang dinh rang cac ching nghién ctru c6 kha ning
chuyén hoa nitrit thanh nitrat. Ngoai ra, theo cac nghién ctru [94, 125, 133]
ching ¢ thé thuc qua trinh khir nitrat. Tuy nhién, can phén tich thém cac khi
tao thanh (NO, N,O, N,) trong thi nghiém dé ctng c6 thém két luan nay.
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Hinh 3.25. Kha ning sinh truong (A) va chuyén hda amoni (B) ctia 04 ching phan
lap duoc trong moi trudng nudi cay cd amoni = 100 mg/L
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Hinh 3.26. Kha ning sinh truong (A) va chuyén hda amoni (B) ctia 04 ching phan
lap duoc trong méi trudng nudi cay co amoni = 500mg/L
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Hinh 3.27. Kha ning sinh truong (A) va chuyén hda amoni (B) ctia 04 ching phan
lap duoc trong méi trudng nudi cay co amoni = 750mg/L

3.2.1.5. Tong hop két qua khdo sdt cdc chiing chuyén héa amoni

Qua két qua clia cac thi nghiém & trén cho thay:

- Bbn ching chuyén héa amoni B. megaterium HT1, B. licheniformis
HT1, B. subtilis HT1, P. aeruginosa HT1 phan 1ap dugc déu c6 thé sinh
truong trong mot s6 yéu td bat loi cia moi trudng nhu: DO théap (0,1 mg/L),
d6 mubi 1én dén 3% va ndng d6 amoni 1én dén 750 mg/L, day la diém noi



bat/vu thé hon so véi cac nhom vi khuan chuyén hoéa nito ty dudng
(Nitrosomonas, Nitrobacter,.....). Ngoai ra, trong cac thi nghiém cta nghién
ctru, moi truong khoang duoc st dung (moi trudong khoang dugc xem la moi
truong nghéo dinh dudng thudng hop véi nudi ciy nhom vi khuan tu dudng)
nhung két qua cho thdy rang mat d6 vi khuan ciia ca 04 ching déu ting lén véi
cap s6 nhan chi sau 02 dén 03 ngay nudi cdy. Piéu d6 ching to ring 04 ching
vi khuan phan 1ap dugc c6 kha ning thich nghi tét v6i nhiéu méi trudng séng
khac nhau mac du chung dugc biét dén 1a cac vi khuén di dudng.

- Mit khéc, cac két qua nghién ctru cho thdy bdn chung vi khuan phan
1ap duoc déu c6 kha ning sinh trudng va chuyén héa tot amoni trong cac moi
truong co su da dang vé nong do DO tir thiéu khi dén hiéu khi dé phu hop véi
cac diéu kién cia cac cong nghé xtr Iy nudc thai khac nhau nhu SBR (vira thiéu
va hiéu khi cting mot hé théng).

- Kha nang chuyén héa amoni cia ca bon chung phan 1ap dugc 1a khé
t6t, chuyén hoa hoan toan 750 mg/L amoni sau 05 ngdy nudi cdy, toc do
chuyén hoa ting khi nong d6 amoni thir nghiém tang tir: 100, 500, 750 mg/L.
Trong qué trinh chuyén hoa amoni cta 04 chung nay thi ngoai kha ning
chuyén hoa amoni thanh nitrit chiing con chuyén hoéa tiép nitrit thanh nitrat.

- Két qua danh gia diéu kién sinh trudng cua cac ching chuyén hoa
amoni phan lap dugc kha phu hop véi két qua ctia mot s6 ching khac di cong
bb (Bang 3.3).

Bang 3.3. Biéu kién sinh truong caa cac chung phan Iap va ching da cong bd
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Tom lai, viéc phan 1ap duoc 04 ching vi khuan B. megaterium HT1, B.
licheniformis HT1, B. subtilis HT1, P. aeruginosa HT1 c¢6 kha ning chuyén
hoa amoni trong nghién ctru nay da khang dinh sy da dang ctia cac nhom vi
khuan chuyén hoa amoni trong ty nhién. Nang luc chuyén hoa, kha ning sinh
truong kha tt trong mot sé diéu kién méi trudng bat loi cua bon chung phan
lap dugc di dugc ching minh qua cac két qua thi nghiém va nhiéu két qua
nghién ctru ¢6 lién quan khiac ¢ trong nudc va trén thé gidi. Piéu nay di
khang dinh tiém ning tng dung rat 16n cta chung dé xir Iy cac hop chét nito
trong nudc thai. Tuy nhién d6i voi chung P. aeruginosa HT1 do thudc loai vi
khuan P. aeruginosa dugc biét dén 1a tryc khudn mu xanh, gay bénh cho
ngudi va déng vat nén khuyén céo rang khong ung dung ching nay cho viéc
xt Iy nude thai. Trong nghién ctru nay sé khong st dung chung P. aeruginosa
HT1 cho cac khao sat tiép theo.

3.2.2. Khao sat cac chiing chuyén héa nitrit
3.2.2.1. Anh hwong ciia pH

Két qua nudi cdy ching P. stutzeri HT2 trong méi truong khoéng co
cac mirc pH khéc nhau la: 5,0; 6,0; 7,0; 7,5; 8,0 va 8,5 cho thay, chung P.
stutzeri HT2 c6 thé sinh truong va chuyén hoa nitrit trong khoang pH thu
nghiém tir 6,0-8,5 va tdi uu trong khoang pH tir 7,0 - 8,0 (Hinh 3.28), két qua
chung t6 rang ching P. stutzeri HT2 thich nghi t6t hon trong méi truong

trung tinh va kiém. Di€u nay kha phu hop vaéi két qua cia mot sd6 nghién clru




khac da cong bd [138].
Su khéc biét vé anh huong ciia pH ddi voi kha nang sinh truéng va

chuyén hoa nitrit duoc tim thdy ¢ chung vi khuan L. fermentum HT2. Két qua

thé hién trén Hinh 3.29 cho thy, chung vi khuin nay c6 thé sinh truong va

chuyén hoa nitrit trong khoang pH tir 5,0 - 8,0 va ti uu trong khoang pH tir: 6,0

- 7,0 chung to chung vi khuan L. fermentum HT2 thich nghi tot hon trong moi

trudng trung tinh va axit. Diéu nay kha phu hop véi két qua ciia mot sd nghién

ctru khac di cong bd [139].
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Hinh 3.29. Anh hudng ciia pH dén kha ning sinh truong (A) va chuyén hda nitrit
(B) cua L. fermentum HT2

3.2.2.2. Anh hwéng ciia DO va nhiét dp

Ba muc DO 1a 0,1; 4,5 va 7,0 mg/L dugc khao sat cho kha nang sinh
truong va chuyén hoa nitrit cua hai chung P. stuzeri HT2 va L. fermentum
HT2 trong moi truong c6 pH=7,0, mirc pH da duoc chiing minh 1a c6 su sinh
trwong va chuyén héa nitrit t6i wu cua hai chung nay. Két qua di chimg to
rang hai ching P. stuzeri HT2 va L. fermentum HT2 déu c6 kha ning sinh
truong va chuyén héa nitrit & mirc DO rét thap (0,1 mg/L) va khong co su
khac biét 16n vé téc dd chuyén hoa nitrit giita cac mdi trudng nudi cdy co cac
miurc oxy hoa tan (0,1; 4,5 va 7,0 mg/L) thir nghi¢ém (Hinh 3.30 va Hinh 3.31).
Piéu nay duoc khang dinh bai nhidu chung vi khuan thudc loai L. fermentum
[140] va P. stutzeri [141] c6 thé phat trién & diéu kién thiéu khi.
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Hinh 3.30. Anh hudng cia DO dén kha nang sinh truong(A) va chuyén hoa
nitrit (B) caa P. stuzeri HT2
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Hinh 3.31. Anh hudng ciia DO dén kha ning sinh truong(A) va chuyén héa nitrit
(B) cua L. fermentum HT2

Bén canh thir nghi€ém anh hudng cua DO thi sy &nh hudng cia nhiét o
dén kha ning sinh trudngva chuyén héa nitrit cua P. stuzeri HT2 va L.
fermentum HT?2 ciling duoc khao sat & 05 murc nhiét do 1a 5; 30; 37; 40; 45 va
50 °C. Két qua thir nghiém (Hinh 3.32 va Hinh 3.33) cho thay P. stuzeri HT2
va L. fermentum HT2 déu 1a ching vi khuin wa 4m (mesophilic) va c¢6 kha
nang phat trién sinh khoi, chuyén hoa nitrit ¢ 30; 37, 45 va 50°C, trong do6 tot
nhat 14 & 37 °C, diéu nay phu hop v6i mot sd nghién ctru vé loai vi khuan P.
stuzeri [142] va L. fermentum [143]. Ngoai ra, kha ning sinh truéng va chuyén
héa cla tat ca cac ching khong dién ra & mirc nhiét d6 thir nghiém 1a 5 °C,
trong khi d6 mot s tai liéu khac chi ra rang & 15 °C mot s6 chung vi khuan L.
fermentum khéng phat trién [144] va ¢ nhiét do thap hon 20 °C mét sb chung
vi khuan P. stuzeri bi kim him phat trién [142].
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Hinh 3.32. Anh hudng cta nhiét do dén kha nang sinh truong(A) va chuyén hoa
nitrit (B) cua P. stutzeri HT?2
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Hinh 3.33. Anh hudng cta nhiét do dén kha nang sinh truong(A) va chuyén hoa
nitrit (B) cua L. fermentum HT2

3.2.2.3. Anh hwéng ciia dé muéi

Tién hanh danh gia anh huéng cia @ mudi dén kha ning sinh truong va
chuyén hoa nitrit ciia P. stutzeri HT2 va L. fermentum HT2 trén moi truong
khoang c6 pH=7,0; nhiét d6 37 °C va bd sung thém mubi NaCl & céc néng do
1,0; 3,0 va 5,0%. Két qua cho thdy qua trinh sinh truéng va chuyén héa nitrit
cta P. stutzeri HT2 va L. fermentum HT2 van dién ra trong méi truong co bd
sung mudi NaCl dén 3,0% trong khi d6 kha ning sinh truong va chuyén hoa
nitrit ctia chiing bi mat di & méi trudng NaCl 5,0% (Hinh 3.34 va Hinh 3.35).
Tuy nhién, theo két qua ctia mot sd nghién ciru khac cong bd thi mot sd chung
vi khuan L. fermentum [145], P. stutzeri [142] c6 thé chiju dugc do mubi 1én
dén 5%. Vi kha ning chiu duoc d6 mudi cao mo ra tiém ning ung dung rong
réi cac chung nay dé xu Iy cac hop chat ciia nito trong nhiéu loai nudc thai co
d6 mubi khac nhau tir ngot, lo dén man.
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Hinh 3.34. Anh hudng ciia d6 mudi dén kha ning sinh truong(A) va chuyén hoa
nitrit (B) cua P. stutzeri HT?2
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Hinh 3.35. Anh hudng ciia d6 mudi dén kha ning sinh truéng(A) va chuyén hoa
nitrit (B) cua L. fermentum HT2
3.2.2.4. Anh huong ciia ham hrong nitrit ban diu trong muéi truong nuéi ciy

Tir cac khao sat danh gia ¢ trén cho thay ca 02 ching P. stutzeri HT2, L.
fermentum HT2 déu sinh trudng t6t nhat trén méi truong c¢6 pH=7,0; nhiét do
37 °C; DO: 4,5 mg/L nén mdi trudng nudi céy c6 muc pH=7,0; nhiét do 37 °C
va DO: 4,5 mg/L dugc chon dé khao sat kha niang chuyén héa nitrit ciia 02
nay voi cac ham luong nitrit ban dau trong mudi truong nudi cdy lan lugt 1a
100; 500 va 750 mg/L. Mat d6 vi khudn nudi cdy ban dau khoang 10°
CFU/mL. Két qua khao sat cho thiy ca 02 chung P. stutzeri HT2, L.
fermentum HT2 déu c6 kha ning ning sinh truéng va chuyén hoa hoan toan
nitrit voi ndong d6 1én dén 750 mg/L sau 04 ngay nudi cdy. Trong do téc do
sinh trudngva chuyén héa nitrit ctia hai chung dat cuc dai sau hai ngay khao
sat & hai mac ndng d6 1a 100 va 500 mg/L, con & mirc 750 mg/L dat cuc dai
sau 2 dén 3 ngay nudi ciy. Két qua cling cho thiy ring téc do chuyén hoa
nitrit ty 1& thuan v&i ndng do nitrit thir nghiém, tirc 1a tdc d6 chuyén hoa nitrit
tang 1én trong cic binh nudi cay c6 ndng do nitrit ting 1én. Ngoai ra, khi so
sanh mat d6 vi khuan cta ca 02 chung thir nghiém trong cac binh nuéi ciy c6
chira cac ham luong nitrit ban dau tang dan 1én cho thay, ham lugng nitrit ban
dau khong anh hudong nhiéu dén kha ning sinh truongctia ca 02 ching vi
khuan thir nghiém. Qua trinh chuyén hoa nitrit khong tim thay trong cac binh
d6i chung hoic khong bd sung cac chung vi khuan (PC1) hodc cd bd sung

cac chung vi khuan da dugc hap khtr trung trudc khi cho vao moi truong



(PC2) do d6 c6 thé khang dinh rang sy chuyén héa nitrit duoc thuc hién boi
cac chung khao sat (Hinh 3.36; Hinh 3.37; Hinh 3.38).
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Hinh 3.36. Kha nang sinh trudng (A) va chuyén héa nitrit (B) cua 02 ching phan
lap duoc trong mai trudng nudi cay co nitrit = 100 mg/L
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Hinh 3.37. Kha nang sinh truéng (A) va chuyén hoa nitrit (B) cta 02 chung phén
lap dugc trong mdi trudng nudi cay co nitrit = 500 mg/L
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Hinh 3.38. Kha ning sinh truong (A) va chuyén héa nitrit (B) cua 02 ching phan
lap duoc trong méi trudng nudi cay co nitrit = 750 mg/L

Thir nghiém dinh tinh va dinh luong san pham nitrat tao thanh cta qua

trinh chuyén hoa nitrit trong méi trudng nudi cdy cua hai chung P. stutzeri
HT2, L. fermentum HT2 cho thay khéng c6 sy hinh thanh nitrat. Ngoai ra, khi
tién hanh tha nghiém trong moi
truong nudi cdy c6 bd sung 50
mg/L nitrat ma khong c6 mat cta
nitrit v&i dich cdy chuyén duoc
lay tir mau nudi cdy cia hai ching
nay trong mdi truong di chuyén
hoa hoa toan nitrit thi sau 03 ngay
nudi cdy luong nitrat dugc chuyén
héa hoan toan va c6 sy xuat hién

cua nitit trong qué trinh nudi cay

v6i lugng bién dong sau do hét & |
Hinh 3.39. Bot khi trong 6ng nghiém caa
P. stutzeri HT2 va L. fermentum HT2

ngdy cudi cung. Tiép tuc thu
nghiém nudi cdy hai chung nay &
moi trudng cé nitrit va nitrat riéng biét trong dng nghiém chira méi truong
dic cua thach c6 do nong chay thap (low temperature melting agar) thi xuat
hién nhiéu bot khi trong 6ng nghiém va trén bé mit thach dic (Hinh 3.39). Tu
d6 co thé suy luan rang qua trinh chuyén hoéa nitrit cia P. stutzeri HT2, L.
fermentum HT2 1a qua trinh khtt, hai chung nay ngoai kha nang khir nitrit thi
con thyc hién duoc qua trinh khir nitrat. Suy ludn nay phu hop véi mot sb
nghién ctru da cong bd [138, 146] vé con dudng chuyén hoa nito ciia hai loai
vi khan nay. Tuy nhién, can phén tich thém cac khi tao thanh trong 6ng
nghiém quan sat sat dugc dé khang dinh kha nang khu nitrit/nitrat ctia hai
chung nay.
3.2.2.5. Tong hop két qud khdo sdt cdc chiing chuyén héa nitrit

Viéc phan 1ap duogc hai ching L. fermentum HT2 va P. stutzeri HT2 co



kha ning chuyén hoa nitrit tir mau nudc thai sau bé biogas cua 10 md va mot
s6 trang trai CNL ctia nghién ctru nay cung véi nhiéu nghién ctru khac da
cong bd (Bang 3.2) mot 1an nira khang dinh kha ning chuyén hoéa nitrit cta L.
fermentum, P. stutzeri va chimg minh vai trdé quan trong ctia chung trong chu
trinh nito ty nhién cling nhu tng dung vao xt Iy cac hop chat nito trong nudc
thai. Két qua thi nghiém cho thay hai ching L. fermentum HT2 va P. stutzeri
HT2 c6 thé sinh trudng, phat trién t6t trong mdi truong khodng, mat do vi
khuan cta ca 02 chung déu ting 1én v6i cp s6 nhan chi sau 02 ngay nudi cy.
Piéu d6 chung to rang 02 ching vi khuan phan lap duoc c6 kha nang thich
nghi cao v&i nhiéu mdi trudong sdng khac nhau mic du ching duoc biét dén 1a
nhitng vi khuan di dudng. Nghién ctru chi ra rang qua trinh chuyén héa
nitrit/nitrat cua P. stutzeri HT2, L. fermentum HT2 la qua trinh khtr, ching c6
thé thuc hién qué trinh khu nitrit 1én dén khoang 750 mg/L diéu nay mo ra
tiém ning 16n cua viéc tmg dung cic ching nay vao xir Iy cac hop chat nito
trong nudc thai. Két qua thir nghiém vé anh huong caa DO dén kha ning sinh
truong va chuyén hoa nitrit cho thdy ca 02 chung P. stutzeri HT2, L.
fermentum HT2 déu c6 kha ning sinh truong va chuyén héa nitrit trong moi
truong c¢6 oxy rat thip (dén 0,1 mg/L). Piéu nay duoc khiang dinh boi nhiéu
chung thudc loai L. fermentum [140] va P. stuzeri [141] c6 thé phat trién ¢ diéu
kién thiéu khi. Kha ning sinh truéng va chuyén héa nitrit trong méi truong cd
DO thidp mot 1an nita khang dinh thém tiém ning tmg dung to 16n cla cac
chung vi khuan phan 1ap dugc trong xir 1y nitrit ciia nude thai, dic biét 1a trong
C4C qua trinh xur 1y thiéu khi. Tuong tu, két qua thir nghiém kha nang chiu mudi
ctia cac ching vi khuan nay cho thiy rang ca 02 ching L. fermentum HT2 va P.
stutzeri HT2 c6 kha ning sinh trudngva chuyén héa nitrit trong moi truong cé
d6 mubi cao (1én dén 3,0% twong duong véi dd mudi ciia nudce bién). Diéu nay
mdt 1an nita khang dinh vai tro quan trong ctia cac ching vi khuan nay trong
chu trinh nito ty nhién vi ching c6 thé chuyén hoa nitrit trong ca méi truong
nude ngot, nude lo va moi truong nude bién. Két qua thir nghiém dbi chimg

am gom cac binh moi truong co chura nitrit nhung khong cé bo sung vi khuan



hay dbi chimg chira mdi truong c¢6 bd sung vi khudn di dwgc hap khir trung
hoan toan cho thay khong c6 bét ky dau hiéu nio cta su chuyén hoa nitrit. Diéu
d6 chimg to rang su chuyén hoa nitrit trong cac binh thir nghiém 1a do 02
chung P. stutzeri HT2, L. fermentum HT2 thuc hién.

Cho dén nay ngay cang nhiéu nhém vi khuan khac nhau dugc cong bd
tham gia vao qua trinh chuyén hoa nitrit. Tuy nhién, sy da dang va ning luc
chuyén hoa nitrit ctiia cac loai vi khuan ndy van con han ché da khién cho vi
khuan Nitrobacter van dugc biét dén nhu 1a mot vi khuan co6 vai trd quan
trong va pho bién trong qua trinh chuyén hoa nitrit trong ty nhién cling nhu
trong cac cong trinh xtr Iy nudce thai. Do do, viéc phan lap duge 02 chung P.
stutzeri HT2, L. fermentum HT2 c6 kha ning chuyén hoa nitrit ¢a khang dinh
su da dang cua cac nhom vi khuan chuyén hoa nitrit trong ty nhién. Ngoai ra,
v6i nang luc chuyén héa va nhitng dic tinh ndi trdi hon rat nhiéu cta ching
so voi vi khuan Nitrobacter, mot nhém vi khuan da biét dén va ap dung rat
rong rai trong Xt 1y nitrit hién nay, da khang dinh tiém nang (mg dung rat 16n
ctia chung dé xir 1y cac hop chét nito trong cac loai nude thai.

Bang 3.4. Biéu kién sinh truong cua hai ching phan lap duoc va mot s6 chung da

cong bd
Piéu kién toi wu Piéu kién bat loi
Chiing vi sinh Nhiét d9| pH DO  Pd mudi| Nitrit
o) (mg/lL) | (%) |(mg/L)

L. fermentum NDRI 141 37 5-6 |Hiéu/thiéu/
[140] yém khi
L. fermentum SHY 10 37
[143]
L. fermentum LC5/a [145] 5
L. fermentum RC4 [146] 500
P. stutzeri F2 [138] 28 |7,2-8,0 300
P. stutzeri SGM-1[142] 30-40 5
P. stutzeri T13 [147] 30 7,2 Hiéu/




Piéu kién toi vu Picu kién bat loi
Chiing vi sinh Nhiét d9| pH DO  [Po mudi| Nitrit
o) (mg/L) | (%) [(mg/L)
thiéu khi
P. stuzeri HT2 37 7,0-8,0 0,1 3 750
L. fermentum HT2 37 6,0-7,0 0,1 3 750

3.3. Panh gia kha niing xir Iy nwée thai CNL sau bé biogas ciia cac chiing

vi khuin chuyén h6a amoni va nitrit phan lap dwoc

3.3.1. Anh huéng ciia mét d9 vi sinh dén kha ning chuyén héa amoni

Khao sat anh huong cua viéc bé sung mat do vi sinh ban dau dén kha

nang chuyén hoa amoni nham lga chon dugc mat do t61 uu cho viéc xur Iy amoni

trong nudc thai chan nudi lon sau biogas dong thoi t6i vu hoa duoc chi phi xtr 1y.

Tién hanh khao sat anh hudng ctia mat d6 vi sinh bd sung ban dau voi
cac muc tir 10%, 10%, 10° va 10° CFU/mL dén kha ning loai bé amoni trong
nuéc thai CNL sau bé biogas cia ba chung: B. megaterium HT1, B.
licheniformis HT1 va B. subtilis HT1, két qua dugc thé hién trén cac Hinh
3.40, Hinh 3.41 va Hinh 3.42
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Hinh 3.40. Anh huéng ciia mat d vi sinh dén kha niang chuyén hda (A) va xir ly
(B) amoni trong nuéc thai CNL sau bé biogas cua B. megaterium HT1
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Hinh 3.41. Anh hudng ctia mat do vi sinh dén kha nang chuyén hda (A) va xir ly
(B) amoni trong nuéc thai CNL sau bé biogas cua B. licheniformis HT1
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Hinh 3.42. Anh hudng ctia mat do vi sinh dén kha nang chuyén hda (A) va xir ly
(B) amoni trong nuéc thai CNL sau bé biogas cua B. subtilis HT1

Qua cac két qua khao sat cho thdy, véi ham lugng amoni ban dau trong

nudc thai nghién ctru khoang 400 mg/L + 20, kha nang xu ly amoni cua ca 3

chung B. megaterium HTZ1; B. licheniformis HT1 va B. subtilis HT1 déu ting

theo muc ting mat d6 vi sinh (tir 10° - 10° CFU/mL) b6 sung ban dau vao nudc
thai. Trong d6, & hai mat d6 10> CFU/mL va 10° CFU/mL kha ning xir

Iy/chuyén héa amoni ciia ca ba ching cao hon hin so v&i cac mat do con lai
(10° - 10* CFU/mL va dbi chimg). Chung da chuyén hoa hoan toan luong
amoni ban dau sau 3 ngay xur 1y (dat 100 %) trong khi d6 & mat do 10”



CFU/mL va 10° CFU/mL sau 3 ngay xir 1y, ca ba chung chuyén héa dugc
luong amoni ban dau 1an luot vé khoang 50 - 60 mg/L (dat 85 - 87 %) va 90 -
100 mg/L (dat 74 - 77 %). O binh dbi ching (khong bo sung vi khuan), sau 3
ngdy xu 1y, lugng amoni ban dau duoc chuyén hoa vé khoang 285 - 295 mg/L
(dat 24 - 27 %). So sanh hiéu qua xt Iy amoni giita hai mat d6 10° CFU/mL va
10° CFU/mL ciia ba chung cho thiy gan nhu twong duong nhau. Nhu vay, két
qua cua nghién da chi ra rang, mat do bo sung vi sinh ban dau & mic 10°
CFU/mL hoic 10® CFU/mL 1a kha phu hop cho viéc ning cao hiéu qua loai bo
amoni trong nude thai CNL sau bé biogas ¢ ca ba chiing nghién ctru nhung néu
phan tich thém veé khia canh chi phi xt y, ¢ mat d6 10° CFU/mL (1 lit ché phdm
c6 mat do 10° CFU/mL xu 1y duge 10 m® nude thai) c6 chi phi xi 1y thip hon
10° CFU/mL (1 lit ché phim c6 mat do 10° CFU/mL xtr Iy duge 1 m® nudc thai).
Do d6, dé xuat chon murc bd sung mat do vi sinh ban dau 1a 10° CFU/mL nuéc
thai dé tmg dung 3 ching B. megaterium HT1; B. licheniformis HT1 va B.
subtilis HT1 cho viéc xir Iy amoni trong nuéc thai CNL sau bé biogas.
3.3.2. So sanh kha ning chuyén héa amoni ciia don chiing va to hop chiing
B6 sung to hop ca ba ching B. megaterium HTZ1; B. licheniformis HT1 va
B. subtilis HT1 véi ty 1& 1:1:1 ¢ mét d6 vi sinh 1a 10° CFU/mL vao nudc thai CNL
sau bé biogas, tién hanh phan tich, danh gia kha ning loai boé amoni ciia t6 hop
chiing, sau d6 so sanh hiéu suat chuyén hoa amoni véi ba chiing riéng 1 (sir dung
két qua & muyc 3.3.1) cung & méat do t6i wu ban dau 1a 10° CFU/mL dugc két qua

thé hién trén Hinh 3.43.
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Hinh 3.43.S0 sanh kha ning loai bé amoni trong nudce thai CNL sau bé biogas
gitta cac chung riéng I¢ va té hop céc chung phan 1ap duoc

Két qua thé hién trén Hinh 3.43 cho thiy, kha ning loai bé amoni trong
nuéc thai CNL sau bé biogas cua ba chung B. megaterium HT1; B.
licheniformis HT1 va B. subtilis HT1 gan nhu twong duong nhau, sau 2 ngdy
khao sat hiéu suat chuyén hoa/xir Iy amoni dat khoang 71% - 74%. Tuy nhién,
so sanh voi két qua khao sat ctia to hop 3 chung thi hién qua loai bo amoni
clia ting chung riéng 18 thap hon tir 11% - 14%. Diéu nay c6 thé 1a do to hop
3 chung tao ra wu thé cho viéc ¢6 thé str dung dugc nhiéu ngudn co chat phu
hop cho viéc sinh trudng va chuyén héa ciing nhu giam bét rui ro do sy canh
tranh cua cac vi khuan khéac ¢6 trong nudc thai. Ngoai ra, hi¢u suat loai bo
amoni trong nudc thai CNL sau biogas cua ba chung riéng 1& va t6 hop ba
chung cao hon rat nhiéu so véi binh khong bo sung vi sinh (d6i ching), chi
dat khoang 16% sau 2 ngay khao sat. Piéu nay chimg minh rang trong nudc
thai van c6 hé vi sinh vat c6 kha niang chuyén héa amoni nhung hiéu qua xur
ly thdp hon nhiéu so voi cO bd sung cac ching vi sinh phan 1ap duoc vao
trong hé xur 1y. Tir cac két qua thi nghiém cho thy, viéc Gmg dung 3 ching B.
megaterium HT1; B. licheniformis HT1 va B. subtilis HT1 sé nang cao dugc
hiéu qua loai bo amoni trong nude thai CNL sau biogas mot cach ro nét, trong
d6 st dung t6 hop dong thoi ca ba ching véi ty 16 1:1:1 ¢ mat do6 10°
CFU/mL 14 t6i uu nhat.

Céc nghién ciru tmg don ching, t6 hop ching vi khuén trong XLNT
CNL d3 c6 mot sd két qua cong bd nhu: Liu va cong sy [148], ing dung hdn
hop vi khuan Pseudomonas geniculata ATCC 19374 va Bacillus cereus EC3
xtr Iy nude thai chan nuéi, hiéu qua xir 1y ciia hdn hop vi khuan trén véi amoni
trong vong 72 gid 1a 70 % cao hon so v&i don ching vi khuan; Guo va cong sur
[149], ¢6 dinh Bacillus subtilis trong chit mang composite chitosan-natri
alginate dé loai bo amoniac khoi nudc thai CNL sau xur 1y ky khi, cho két qua
ca hoat dong hép phu va hoat dong cua vi sinh vat déu gop phr:fm loai bd nito
amoniac va déng gop cua ching 1an luot 1a 54,3% va 42,2%; Huynh Vian Tién
va cong sy [150], tng dung ching vi khuan c6 kha ning tong hop chit két tu
sinh hoc Bacillus aryabhattai KG12S dé xtr Iy nudc thai CNL sau biogas, cho



hiéu qua xu Iy amoni dat 77,78%. Céc cong bd nay mdt lan nita cling ¢ thém
co s& khoa hoc va thuc tién cho cac két qua nghién ctru vé kha ning loai bo
amoni trong nudc thai CNL cta ba ching vi khuan B. megaterium HT1; B.
licheniformis HT1 va B. subtilis HT1, dong thdi néu so sanh vé hiéu qua loai
b6 amoni thi ba chung nay cho hiéu quéa cao hon nhiéu so vdi cac cong bb trén,
dat 85% sau 48 gio xtr 1y cua to hop ba ching. Pay ¢ thé dugc xem 13 mot
diém uu thé vé kha ning loai bo amoni trong nudc thai CNL cua t6 hop ba
chung B. megaterium HT1; B. licheniformis HT1 va B. subtilis HT1.
3.3.3. Anh huéng ciia mit dd vi sinh dén kha ning chuyén héa nitrit

Két qua khao sat anh huong cia mat do vi sinh bo sung ban dau véi cac
mue tir 10°, 10, 10° va 10° CFU/mL dén kha ning loai bo nitrit trong nudc thai
CNL sau biogas cua: P. stutzeri HT2 va L. fermentum HT2 dugc thé hién trén
Hinh 3.44, Hinh 3.45.
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Hinh 3.44. Anh hudng ctiia mat do vi sinh dén kha niang chuyén hda (A) va hiéu
suat xir ly (B) nitrit trong nudc thai CNL caa P. stutzeri HT2
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Hinh 3.45. Anh hudng ctia mat do vi sinh dén kha niang chuyén hda (A) va hiéu
suat xu Iy (B) nitrit trong nudutrit CNL caa L. fermentum HT2

Két qua cho thay, véi ham lugng nitrit ban dau trong nudc thai nghién ciru
khoang 400 mg/L + 20, kha ning chuyén héa nitrit ciia 2 chung P. stutzeri HT2
va L. fermentum HT2 déu ting theo muc ting mat d vi sinh bd sung ban dau
vao nude thai (10° - 10° CFU/mL). Trong d6, & hai mat d6 10° CFU/mL va 10°
CFU/mL kha nang xtr Iy/chuyén héa nitrit ciia ca hai chung cao hon han so vai
cac mat do con lai (10° CFU/mL; 10* CFU/mL va dbi chtng). Chiing di chuyén
hoa hoan toan lugng nitrit ban dau sau 2 ngay xt Iy (dat 100 %) trong khi d6 &
mét d6 10 CFU/mL va 10° CFU/mL sau 2 ngay xt Iy: ching P. stutzeri HT2
chuyén héa dugc luong nitrit ban dau 1an luot vé khoang 120 mg/L (dat 69%)
va 220 mg/L (dat 44%); ching L. fermentum HT2 chuyén hoa duoc luong nitrit
ban dau lan lugt vé khoang 150 mg/L (dat 62%) va 240 mg/L (dat 39%) . O binh

khong bo sung vi khuan (d6i chimg), sau 2 ngay xt 1y, luong nitrit ban dau dugc

chuyén hoa vé khoang 330 mg/L (dat 15 %). So sanh hiéu qua xtr Iy amoni giita
hai mat d6 10° CFU/mL va 10° CFU/mL cua hai chung cho thiy gan nhu tuong
duong nhau. Nhu vay, két qua ctia nghién da chi ra rang, mat do bo sung vi sinh
ban d4u ¢ mtrc 10° CFU/mL hodc 10° CFU/mL 1a kh4 phu hop cho viéc nang
cao hiéu qua xtr Iy nitrit trong nudc thai CNL sau bé biogas & ca hai chung
nghién cru nhung néu phan tich thém vé khia canh chi phi xtr Iy, & mat do 10°
CFU/mL c6 chi phi xtr Iy thip hon 10®° CFU/mL. Do d6, nghién ctru dé& xuat
chon murc bo sung mat do vi sinh ban dau 1a 10° CFU/mL nudc thai dé ung dung
hai chuing P. stutzeri HT2 va L. fermentum HT2 cho viéc xtr 1y nitrit trong nudc
thai CNL sau bé biogas.



3.3.4. So sanh kha niing chuyén héa nitrit ciia don chiing va té6 hop chiing

T6 hop hai chung L. fermentum HT2 va P. stutzeri HT2 véi ty 1¢ 1:1 &
mat do vi sinh 10> CFU/mL vao nudc thai CNL sau biogas. Tién hanh phan tich,
danh gia kha ning xr Iy nitrit cia to hop chung, sau d6 so sanh hiéu sudt chuyén
hoa/xtr 1y nitrit voi hai chung riéng 1¢ (st dung két qua & muc 3.3.3) cling & mat
d6 t6i wu ban dau 1a 10° CFU/mL duoc két qua thé hién trén Hinh 3.46
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Hinh 3.46. So séanh kha nang chuyén hoéa nitrit trong nuéc thai CNL sau bé biogas
gitra cac chung riéng Ié va to hop cac chang phan lap dugc

Két qua thé hién trén Hinh 3.46 cho thay, hiéu suat chuyén héa nitrit
trong nudc thai CNL sau bé biogas cuia hai ching L. fermentum HT2 va P.
stutzeri HT2 gan nhu tuong duong nhau, sau 1 ngay khao sat hiéu suit
chuyén hoa nitrit dat khoang 29% - 33% va sau 2 ngay dat 100%. Tuy nhién,
so sanh véi két qua khao sat ctia to hop 2 ching thi hién qua xu 1y nitrit cia
ting chung riéng 1& thap hon tir 8% - 12% sau ngay th@ nhat. Tuy nhién sau
ngay thir 2 thi hiéu suat chuyén hoa ctia don chung va to hop hai chung tuong
duong nhau, déu dat 100%, diéu nay thé 1a do luong co chét xur 1y & ngay tha
hai khong du 16n dé tao diéu kién thuan lgi cho kha nang chuyén hoa nitrit
ctia to hop hai ching. So sanh hiéu suat xur 1y nitrit trong nudc thai CNL sau
bé biogas cua hai chung riéng 1& va t6 hop hai chiing cao hon rat nhiéu so véi
binh khéng bo sung vi sinh (di chimg), chi dat khoang 15% sau 2 ngay khao
sat. Diéu nay chirng minh ring trong nudc thai c6 hé vi sinh vat da dang va c6
kha niang xtr Iy nudc thai nhung hiéu qua xt 1y thap hon nhiéu so vdi co bd

sung cac ching vi sinh phan 1ap dugc vao trong hé xir 1y. Tir cac két qua



nghién ctru cho thdy, viéc ung dung 2 chung L. fermentum HT2 va P. stutzeri
HT2 s& nang cao duoc hiéu qua loai bo nitrit trong nuéc thai CNL sau bé
biogas mot cach ro nét ¢ cac diéu kién da thi nghiém, trong d6 st dung to hop
hai ching véi ty 1& 1:1 & mat d6 10° CFU/mL la phu hop nhét.

Nhiéu nghién ctru khac d3 cong bd vé kha ning xir 1y nitrit cta hai loai
vi khuan L. fermentum va P. stutzeri. Mot sé chung vi khuan nhu:
Lactobacillus brevis, Lactobacillus fermentum va Lactobacillus plantrum cé
thé lam giam hiéu qua ndng dd nitrit tao ra bai qua trinh 1én men hodc duoc
thém vao mot cach nhan tao trong qua trinh Ién men dua chua, thit [151],...
Chung P. stutzeri F2 loai bo N-NO, dat hon 98% sau 36 gio xu ly [138];
Pseudomonas stutzeri D3b loai bo kha t6t N-NO,™ trong nudc ri rac [152],
nude thai 16 giét mé gia cam [153],.... Cac cong bd ndy mot lan nita khang
dinh kha ning chuyén hoa nitrit cta hai chung phéan 1ap dugc, mo ra trién
vong ung dung vao thyc té xir 1y nitrit trong nudc thai.
3.3.5. Anh hwéng ciia ty 1& phoi tron cic chiing vi khuian chuyén héa
amoni va nitrit phan 1ap dwoc dén hidu qua xir Iy nuwéce thai

Phéi tron t6 hop 3 chung vi khuan chuyén hoa amoni (B. megaterium
HT1: B. licheniformis HT1: B. subtilis HT1: 1:1:1) v6i 2 ching vi khuan chuyén
hoa nitrit hoa (L. fermentum HT2: P. stuzeri HT2: 1:1) phan lap duoc theo céac ty
1é twong tmg 1a (1:0); (1:1); (2:1); (3:1) vao hé thi nghiém chira nude thai CNL
sau bé biogas. Tién hanh danh gia kha ning loai bo COD va TN trong nudc thai
theo thoi gian thi nghiém, duoc két qua thé hién trén cc hinh sau:
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Hinh 3.47. Kha nang xir ly COD cua céc ty 1¢ phdi tron cac ching chuyén hoa
amoni va nitrit phan lap duoc
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Hinh 3.48. Hiéu suat xu Iy COD cua céc ty 1& phdi tron cac chiing chuyén hoa
amoni va nitrit phan lap dugc
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Hinh 3.49. Kha nang xir ly TN ctia cac ty 1& phéi tron cac chang chuyén hda
amoni va nitrit phan lap dugc
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Qua cac két qua thé hién trén cac hinh cho thiy:

- Vé khd nang xir 1y COD:

Giita cac ty 1& phéi tron khong c6 su khac biét vé hiéu qua loai bo COD,
sau 72 gio xu ly, COD trong nudc thai thi nghiém (1600 + 80 mg/L) da duoc
xtr 1y hoan toan, dat hiéu suat 100%. Binh ddi chimg c¢6 qué trinh chuyén hoa
chat hitu co, nhung tdc d6 chuyén hoa thap hon nhiéu so vdi cac binh bd sung
vi sinh, COD giam tir 1600 mg/L vé 1020 mg/L sau 72 gid, dat hiéu suat 36%.
Diéu nay c6 nghia 1a viéc bd sung thém luong vi sinh ban dau da lam ting toc
do/hiéu qua xir Iy chat hitu co (COD) c6 trong nudc thai mot cach rat ro nét
(tang gap khoang 2,8 1an so vé&i khong bd sung), tir d6 s& rat ngan thoi gian xur
ly. Nhu vy, cac ty 18 phdi tron: (1:0); (1:1); (2:1); (3:1) twong tng clia t6 hop 3
chung vi khuan chuyén héa amoni (B. megaterium HT1: B. licheniformis HT1:
B. subtilis HT1: 1:1:1) véi 2 chung vi khuan chuyén héa nitrit (L. fermentum
HT2 : P. stuzeri HT2: 1:1) phan 1ap dugc khong tao ra su khac biét vé hiéu qua
loai bo chét hitu co (COD) trong nudc thai CNL sau bé biogas.

Su chuyén hoa chét hitu co trong nudc thai CNL cung v6i nhiéu nghién
ctru lién quan dén cac chung phén lap dugc [76, 107, 147, 151-153] c6 thé suy
luan rang cac ching phan 1ap duoc thudc nhom vi khuan di dudng. Chung sir
dung cac ngudn carbon hitu co ¢é trong nudc thai CNL va hd hap hiéu khi dé
tao ra nang lugng cho su tang truong vi khdng ¢ nang lugng dugc tao ra boi
qua trinh oxy hoa amoni, hydroxylamine hozc cac hop chat hitu co chira nito
diéu nay hoan toan phu hop voi dic diém sinh hoa cia cac nhém vi khuan
chuyén hoéa nito di duong [99].

- Vé kha nang xir 1y TN:

Vé6i ham lugng TN ban dau trong nudc thai thi nghiém 1a 420 mg/L +
20, theo thoi gian khao sat cho thay: trong 24 gid xtr Iy ban dau kha ning loai
bo TN khdng c6 sy khac biét 16n gilta cac ty 1é va hiéu suat xir 1y thap, dao
dong trong khoang tir 14% - 20%. Diéu nay c6 thé 1a do giai doan dau cac vi
sinh bo sung chua thich nghi t6t véi méi truong nude thai nén kha nang xir 1y
TN chua cao. Tir thoi gian sau 36; 48 va 60 gio xir Iy cac vi sinh bd sung bét
dau thich nghi va phat trién nén hiéu qua loai bo TN bat dau ting nhanh, cung
v6i d6 giita cac ty 1& co su khac biét vé hiéu xtr Iy TN. O ty 1 G(2:1) sau 36; 48
va 60 gia 60 c tcho hi ¢ ty 1€ c6 su khac bi vho hi ¢ ty 1€ c6 s ho hi ¢ ty 1€ ¢6 su
khéc bi va 95%. Ti 1€ c6 su hai tai 95%. Ti va (1:1) cho hii 1€ célo) cho TN gN



chong dwong nhau, 1 sy khac biét vé h; 88% va 35; 61; 85%. Cu%>5; 61nhau, |
su khac biét vé hiéu loCu%5; TN INu%5; 61nhau, | sy khac biét vé h; 73%.
Tuy nhién, sau 72 gio xir Iy, giita cac ty 16 khong tao ra su khac biét 1on vé hiéu
qua xir Iy TN, cac ty 1& (2:1), (3:1), (1:1) déu dat hiéu qua 100%; ty 1& (1:0) dat:
90%. Piu niy c6 thé 1a do & thoi diém nay lugng co chit xir Iy khong con du
16n dé tao nén sy khéac biét vé hiéu qua gitra cac ty 1€ khdo sat. O binh d6i
ching, tuy khong bd sung vi sinh ban diu nhung trong nuéc thai thi nghiém
(nudc thai sau biogas clia cac trang trai CNL) ludn san c6 luong vi sinh tu
nhién nén qua trinh chuyén hoa/loai bdo TN van dién ra nhung hiéu qua thap,
dat 35% sau 72 gié xtr Iy. Qua d6 c6 thé nhan dinh rang, giita cac ty 1¢ phoi
tron (1:0); (1:1); (2:1); (3:1) cta t6 hop 3 chung vi khuan chuyén héa amoni
(B. megaterium HT1: B. licheniformis HT1: B. subtilis HT1: 1:1:1) véi 2
chung vi khuan chuyén hoa nitrit (L. fermentum HT2 : P. stutzeri HT2: 1:1)
phan 1ap duoc, ty 18 phdi tron (2:1) cho hiéu qua xtr Iy TN cao nhét.

- Tvr hiéu qua xir Iy COD va TN trong nudc thai CNL sau bé biogas gitta
cac ty 18 (1:0); (1:1); (2:1); (3:1) cta t6 hop 3 chung chuyén héa amoni (B.
megaterium HT1: B. licheniformis HT1: B. subtilis HT1: 1:1:1) v6i 2 ching
chuyén hoéa nitrit (L. fermentum HT2 : P. stutzeri HT2: 1:1) nhén thay, cac ty 1¢
phéi tron ndy anh huong khong déang ké dén kha nang xtr Iy COD, con TN thi
c6 su khac biét & nét, trong do ty 18 phdi tron 2:1 cho hiéu qua xu 1y TN cao
nhat. Do d6, ty 1& phdi tron (2:1) 1a phu hop cho viéc ung dung t6 hop 3 chung
chuyén hoa amoni (B. megaterium HT1: B. licheniformis HT1: B. subtilis
HT1: 1:1:1) véi 2 chung chuyén hoéa nitrit (L. fermentum HT2 : P. stuzeri
HT2: 1:1) vao viéc xtr Iy nude thai CNL sau bé biogas.
3.3.6. Kha niing xir Iy nuéc thiai CNL sau bé biogas bang cong nghé SBR két
hop b6 sung cac chiing vi khuin chuyén héa amoni va nitrit phan lip duoc
3.3.6.1. Anh hwéng ciia ché @ suc khi gidn dodn 1 chu trinh dén hiéu qua xir Iy

B6 sung mdt lan ban ddu to hop 3 ching chuyén héa amoni (B.
megaterium HT1: B. licheniformis HT: B. subtilis HT1: 1:1:1) véi 2 chiing
chuyén hoa nitrit ((L. fermentum HT2: P. stuzeri HT2: 1:1) phan 1ap duoc twong
tng theo ty 16 (2:1) véi mat 6 10° CFU/mL nudc thai. Tai trong (NLR) tong
nito ctia cac ché do thi nghiém duy tri & mtc trung binh 1a NLR = 0,2 kg
TN/m®.ngay, tién hanh chay hé thng thi nghiém SBR dé xir 1y nudc thai CNL
sau xtr Iy ky khi theo cac ché do suc khi nhu & Bang 2.9. Sau khi két thuc ché
ché d6 khoi dong, tién hanh 1dy mau phan tich COD, N-NH,", N-NO,", N-NO3,



TN dé danh gia hiéu qua xtr 1y, két qua duoc thu duoc nhu sau:

- Anh hwong cia ché dé suc khi dén hiéu qua xir Iy COD: Hiéu qua xir
Iy COD tai cac ché do suc khi khac nhau thé hién trén cac Hinh 3.51, Hinh
3.52 va Hinh 3.53. Két qua cho thay ché do suc khi anh huong nho dén hiéu
suit loai bo COD. Ca 3 ché d6 thi nghiém déu cho hiéu suét loai bo tir 68 -
85%. Nong d6 COD déu ra ciia 3 ché d6 dao dong trong khoang 250 mg/L -
550 mg/L. Trong do, ché d6 1 hiéu suét loai bo thép nhét, dao dong trong
khoang 68 - 75%, néng d6 COD dau ra dao dong trong khoang 400 - 465
mg/L. Ché d6 2 hiéu suét loai bd COD dao dong trong khoang 78 - 84%, néng
d6 dau ra COD bién dong rong 260 - 420 mg/L. Ché do 3 hiéu suat loai bod
COD cao va 6n dinh hon ché d6 1 va 2; dao dong trong khoang nho tir 83 -
85%, COD dau ra dao dong trong khoang tir 250 - 290 mg/L (dat cot B cia
QCVN 62-MT:2016/BTNMT).
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Hinh 3.51. Hiéu qua xir Iy COD & ché d 1 - thiéu khi/hiéu khi: 100/100 phut
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Hinh 3.52. Hiéu qua xtr Iy COD & ché d6 2 - thiéu khi/hiéu khi: 70/130 phat
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Hinh 3.53. Hiéu qua xtr Iy COD & ché do 3 - thiéu khi/hiéu khi: 40/160 phut

- Anh hwong cua ché dé suc khi dén hiéu qua loai bo cac hop chat nito:

+ Hiéu qua loai bo nito amoni (N-NH,"):

Hiéu qua loai bo N-NH," & cac ché d6 suc khi khac nhau dugc thé hién trén
c4c hinh (Hinh 3.53, Hinh 3.54, Hinh 3.55). Qua két qua biéu dién trén cac hinh cho
thiy v6i ndng d6 dau vao caa N-NH," dao dong trong khoang 300 - 400 mg/l thi N-
NH," chua duoc chuyén héa triét dé & ca 3 ché do, hiéu suat loai bo dao dong trong
khoang rong 50 - 80% va tang tuong ung vdi thot gian suc khi tang. Trong do, &
ché do 1 (suc khi 100 phut), hi¢u suat loai bo thép nhét, dao dong trong khoang 50 -
58 %, dau ra dao dong trong khoang 130 - 190 mg/L; & ché d6 2 (suc khi 130 phut),
hiéu suét loai bo dat tir 70 - 75%, dau ra dao dong trong 85 - 105 mg/L; & ché d6 3
(suc khi 160 phut), hiéu suat loai bd N-NH," cao nhét so v6i ché do 1 va 2, dat dat
75 - 80%, dau ra dao dong trong khoang 70 - 92 mg/L. Diéu ngay c6 thé giai thich
rang khi luong co chat xir 1y trong nuéc thai nhiéu, thoi gian cap khi ting thi s& tao
diéu kién cho su phét trién va chuyén hoa cac ching vi khuan chuyén héa amoni (B.
megaterium HT1; B. licheniformis HT1 va B. subtilis HT1) c6 trong nudc thai thi
nghiém, tir 46 hiéu qua xir Iy NH," ting twong ung véi muc ting thoi gian suc khi.
Tuy vay, thoi gian suc khi/hiéu khi chua da dé dam bao toan bo luong N-NH," ¢6

trong nude thai dugc chuyén hoa hét hoan toan.
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Hinh 3.54. Hiéu qua xtr Iy N-NH," & ché do 1 - thiéu khi/hiéu khi: 100/100 phut

Hinh 3.55. Hiéu qua xtr Iy N-NH," & ché d6 2 - thiéu khi/hiéu khi: 70/130 phat
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Hinh 3.56. Hiéu qua xir Iy N-NH," & ché do 3 - thiéu khi/hiéu khi: 40/160 phat
+ Hi¢u qua khir nitrat/nitrit
Cung voi viée phan tich, danh gid hi¢u qua xu Iy moni, thi cac chi tiéu
nitrit, nitrat cling duoc phan tich song hanh dé danh gia hiéu qua khu nitrat,

nitrit & timg ché d6 thi nghiém, két qua dugc thé hién & Hinh 3.57.
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Hinh 3.57. Nong do NO, va NO; dau ra & cac ti 1¢ cap khi khac nhau

Qua két qua thé hién trén Hinh 3.57 cho thiy v&i nong do nito amoni
va TN dau vao tuong ung trong cac khoang 300 - 400 mg/l va 400 - 500 mg/I,
khi thay d6i ché do suc khi/thiéu khi thi hiéu qua khir nitrat/nitrit gitra cac ché
dd suc khi c¢6 su khac nhau. O ché do 1, luong N-NO, va N-NO;3™ do duoc
sau xUr Iy rat thap, dao dong trong khoang 10 -15 mg/L. Két qua nay chung to
qua trinh khtr nitrat/nitrit trong cic giai doan thiéu khi dd xay ra kha hoan
toan. Diéu nay co thé giai thich rang thoi gian ngimg suc khi dai nén giup cho
quéa trinh khir dién ra triét dé. O ché do 2 va dic biét 1a ché do 3 luong N-NO3
rat cao so voi ché do 1, chimg to thoi gian cua qué trinh khir chua du dé xu 1y
triét d¢ N-NO3". Tuy vay, ddi vai N-NO,  thi trong ca 3 ché do déu rat thap, c6
thé xem N-NO, di dugc khir kha triét dé. Piéu nay c6 thé 1y giai rang, viéc
b6 sung ban dau vao hé xir Iy SBR hai chung vi khuan chuyén hoa nitrit phan
1ap dugc (L. fermentum HT2, P. stuzeri HT2) di gop phan nang cao duoc hiéu
qua khir N-NOy.

+ Hiéu qua loai bé TN:



Hi¢u qua loai bo TN & cac ché d6 suc khi khac nhau dugc thé hién trén
Hinh 3.58, Hinh 3.59 va Hinh 3.60. Qua s6 liéu thé hién trén cac hinh nhan
théy: Tai ché dd 2 cho hiéu qua loai bo TN cao nhét, dat khoang 64 - 72%, TN
dau ra sau xtr 1y dao dong trong khoang 130 - 145 mg/L thap hon gii han cho
phép 13 150 mg/L, quy dinh tai Cot B cia QCVN 62-MT:2016/BTNMT. Tiép
dén 1a ché do 1, hiéu suét loai bd TN dat tir 55 - 60%, TN dau ra sau xir 1y dao
dong tir 160 - 200 mg/L vuot gidi han cho phép quy dinh tai Cot B cua QCVN
62-MT:2016/BTNMT khoang 1,1 - 1,3 1an. Cudi cung 13 ché d6 3, hiéu qua
loai bo TN dat tir 42 - 54%, TN dau ra sau xir Iy dao dong trong khoang 200 -
270 mg/L vuot Cot B cua QCVN 62-MT:2016/BTNMT khoang 1,3 - 1,8 lan.

Tt cac phan tich, danh gid ¢ trén co thé két luan rﬁng ché d6 2, ché do
suc khi gian doan 1 chu trinh véi ty 1¢ thoi gian thiéu khi va hiéu khi khi 12 70
phut: 130 phuat cho hiéu qua loai bo TN cao nhét, dat Cot B cia QCVN 62-
MT:2016/BTNMT.
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Hinh 3.58. Hiéu qua xir Iy TN & ché do 1 - thiéu khi/hiéu khi: 100/100 phut
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Hinh 3.59. Hiéu qua xir Iy N-NH," & ché do 2 - thiéu khi/hiéu khi: 70/130 phat
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Hinh 3.60. Hiéu qua xir Iy N-NH," & ché d6 3 - thiéu khi/hiéu khi: 40/160 phat
Tong hop céac két qua trinh bay & trén, so sanh hiéu qua xtr Iy COD, N-
NH," va TN giita cac ché d6 nghién ctru duoc tong hop ¢ Bang 3.5.
Bdng 3.5. So sanh hiéu qua xtr Iy COD, N-NH," va TN giira cac ché do

Ché d¢ thi Hiéu suat xir li (%)
nghiém COD NH,” | T-N
Chédo1 | 68-75 | 50-58 | 55-60

Ghi chu

TN dat Cot B cua QCVN 62-
MT:2016/BTNMT
COD dat Cot B cia QCVN
62-MT:2016/BTNMT

Qua két qua tong hop ¢ Bang 3.3 cho thiy, ché do 2 1a ché d6 cho hiéu
qua loai bo TN t6t nhat (dat Cot B cia QCVN 62-MT:2016/BTNMT), do d6
dé xuat chon ché do 2 - thiéu khi/hiéu khi: 70/130 phat cho nghién ctru tiép
theo ciing nhu ung dung véao thuc té xirung nudce thai CNL sau xur 1y ky khi

Ché d6 2 78-84 | 70-75 | 64-72

Ché d6 3 83-85 | 75-80 | 42-54

bt 1y ky khi té ép theo cling nhuxuat chon ché dkhuln chuyén hoa amoni va
nitrit phan lh6a amo. Tuy nhién, & ché d6 nay hiéu qua loai bd COD chua dat
dugc gidi han cho phép thai quy dinh tai Cot B cua QCVN 62-
MT:2016/BTNMT, nén trong umg dung thuc té can xem xét ting thém thoi
gian suc khi/tang thém lugng vi sinh bo sung dé nude thai dau ra dat quy dinh
thai vé COD.



So sanh két qua cua nghién ctru nay véi cac nghién ctru khac duogc thé

hién trén bang 3.6.

Bang 3.6. So sanh hiéu qua xur 1i COD, N-NH4+, T-N gitra c&c nghién cuu

Hiéu Hiéu suét n
Ao o v Hiéu
Cac qué trinh SBR sudtxu | xwliN- ) sl | TLTK
li COD, NH,", T-N. %
% % ’
SBR bd sung ngudn - 99,7 -
cacbon (metanol/axit N-NH," (> 500
L £ [44]
axetic) vao giai doan thicu mg/L): 90,9
khi; chu ky xu ly: 8 gio
SBR bd sung ngudn - - 99,6 %
cacb‘on bang cach tan dung [45]
ngudn cacbon trong nudc
thai; chu ky xtr 1y: 7 gio
Nghién cou nay (SBR| 83-85 75 - 80 64 - 72
khong bd sung ngudn
cacbon, chu ky xur 1y 4 gio

Qua két qua so sanh véi cac nghién ctru lién quan cho thau cac két qua
ctia nghién ciru ndy c6 mot sd diém nodi bat hon nhu: Nghién ctru nay khong
can bo sung cacbon cho cac cong doan xir 1y nén chi phi xtr Iy s& thap hon; C6
thé cho hiéu suét xtr Iy amoni, TN cao trong mét thoi gian ngan. Hé vi sinh b
sung trong nghién ctru nay c6 thé chiu duoc ham lwong amoni cao trong moi
truong (c6 thé 1én dén 750 mg/L) do d6 c6 thé thich nghi duoc véi hé xir 1y ¢6
tai trong nito cao, trong khi hé vi sinh tu ¢6 trong nudc thai thuong hay bi anh
huéng/ude ché bai ham lugng amoni cao (> 500 mg/L) [44].
3.3.6.2. Anh hwéng ciia OLR, NLR dén hiéu sudt xir Iy

Tai trong hitu co (OLR) hay tai trong nito (NLR) 1a thong s rat quan
trong trong van hanh ciing nhu trong thiét ké. Tai trong 1a kha ning chiu tai
ctia thiét bi, co nghia 1a thiét bi ¢ thé lam viéc tot & gidi han nhat dinh vé
chit 6 nhiém dua vao thiét bi trén mot don vi thé tich trong mot ngay. Néu
thiét bi hoat dong voi tai trong cao, vuot qua kha nang chiu tai cua thiét bi dan
dén hiéu suit xir 1y kém. Néu tai trong hitu co théip, khong tan dung duoc hét
kha ning x\r 1y cta thiét bi, hiéu suét xir Iy c6 thé cao nhung din dén thé tich
thiét bi 1on, doi khi tai trong thip qua con din dén thiéu co chat cho sy phat
trién ctia vi sinh vat. Thay dbi tai trong bang cach thay d6i luu lugng dong



vao. Luu luong dong vao thay d6i & bén ché do 3 lit/ngay, 4 lit/ngay, 5
lit/ngay va 6 lit/ngay tuong ung vai thoi gian Iuu la 3,3 ngay; 2,5 ngay; 2,0
ngay va 1,7 ngay. Mdi ché d6 thi nghiém duy tri trong khoang 15 ngdy sau
thoi gian chay khoi dong dén khi hiéu sudt 6n dinh thi moi chuyén sang ché
d6 thi nghiém tiép theo. St dung chu ky suc khi - ngimg suc khi: 130:70
(phtit) (Ché d6 2) dé khao sat anh hudng ctia OLR, NLR dén hiéu suat xtr 1y.
Két qua khao sat nhu sau:

- Higu sudt xi ly COD: Tai trong COD dugc khao sat & 04 mic: 0,6; 0,8,
1,0 va 1,2 kg/m*/ngay tuong tng voi luu lugng dau vao thay doi tir 3 lit/ngay, 4
litthgay, 5 lit/ngay va 6 lit/ngdy. Véi luu luong thay ddi, thoi gian luu nudc
trong hé thi nghiém ciing thay d6i twong tng l1a 3,3 ngay, 2,5 ngay, 2,0 ngay va
1,7 ngay. Anh huéng cua 04 muc tai trong hitu co khao sat dén hiéu suat xir ly
COD duoc thé hién trén cac hinh: Hinh 3.61, Hinh 3.62, Hinh 3.63 va Hinh 3.64.
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Hinh 3.61. Hiéu qua xtr Iy COD & téi trong 0,6 kg/m>/ngay
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Hinh 3.62. Hiéu qua xtr Iy COD & tai trong 0,8 kg/m*/ngay



+ Tai trong COD A Hiéu suat xit Iy
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Hinh 3.63. Hiéu qua xtr Iy COD ¢ tai trong 1,0 keg/m*/ngay
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Hinh 3.64. Hiéu qua xtt Iy COD & tai trong 1,2 kg/m*/ngay

Két qua khao sat cho thay khi thay doi tai trong COD hau nhu khong
anh hudéng dén hiéu suat xir Iy COD. Tai trong COD thay dbi trong khoang
0,6 - 1,2 kg/m*/ngay thi hiéu suat hiu nhu khong thay d6i, dao dong trong
khoang 78 - 85 %. Viéc thay ddi tai trong COD hau nhu khong anh huong
dén hiéu suat xu ly COD c6 thé 1a do khoang thay ddi tai trong COD trong
nghién ctu khéng qué 16n, thoi gian luu ddi véi nudc thai chan nudi dai (tir
1,7 dén 3,3 ngay), vi thé khoang thay ddi tai luong trong nghién ciru van trong
kha nang chiu tai cua thiét bj.

- Hiéu sudt logi b6 TN: Anh huéng cta 04 mic tai trong TN: 0,15;
0,20; 0,25 va 0,30 kg/m®/ngay dén hiéu suat loai bo TN dugc thé hién trén cac

hinh sau:



Tai trong TN (Kg/m*/ngay)

Tai trong TN (kg/m*/ngay)

Tai trong TN (kg/m¥*/ngay)
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Hinh 3.65. Hiéu qua xtr Iy TN & tai trong 0,15 kg/m®/ngay
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Hinh 3.66. Hiéu qua xt Iy TN & tai trong 0,20 kg/m*/ngay
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Hinh 3.67. Hiéu qua xtr Iy TN ¢ tai trong 0,25 kg/m>/ngay
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Hinh 3.68. Hiéu qua xtr Iy TN & tai trong 0,30 kg/m®/ngay

Két qua thé hién trén cac hinh (Hinh 3.65, Hinh 3.66, Hinh 3.67 va Hinh
3.68) cho thay thay d6i NLR c6 su anh hudéng dén hiéu qua loai bo TN. Tai
trong TN ting dan & cac muc 0,15; 0,20; 0,25 va 0,3 kg/m*/ngay thi hiéu suit
loai bo TN giam dan, twong tng 1a: 71 - 75%; 68 - 70%; 65 - 68% va 63 -
65%. Diéu nay chang to chi can thay doi tai trong trong mot khoang nhé ciing
lam thay doi hiéu suat loai bo TN cua ca hé thong xur Iy.

Tong hop két qua khao sat anh huong tai trong COD, TN dén hiéu qua
loai bd COD, TN cua nghién ctru dugc thé hién & Bang 3.7.

Bang 3.7. Anh huong tai trong COD, TN dén hiéu qua xir Iy COD, TN

Tai trong COD, OLR
3 0,6 0,8 1,0 1,2

(kg COD/m®.ngay)
Hiéu qua xir ly COD (%) 78 -85
Tai trong TN, NLR

3 . 0,15 0,20 0,25 0,30
(kg TN/m°.ngay)
Hiéu suat xir Iy TN (%) 71-75 68 - 70 65 - 68 63 - 65

3.3.6.3. Nong dé biin hoat tinh va chi sé thé tinh bin ling qua cdc mé xir Iy

- Néng do bun hoat tinh (MLSS) qua cdc mé xit Iy:

Song song voi viéc phan tich danh gia hiéu qua xtr Iy cua cac ché do thi
nghiém, nghién ctru d tién hanh theo ddi va phén tich ndng 46 MLSS. Két
qua cho thay, khi hé xir Iy bat dau 6n dinh (sau 10 ngay ké tir ngay khoi dong
hé théng) néng do MLSS dao dong trong khoang 2000 - 2500 mg/L sau d6
tang dan va duy tri hiéu qua xir Iy (COD, TN) 6n dinh dén ngay thtr 14 va 15



ké tir ngay hé théng on dinh, ndng d6 MLSS dao ddng trong khoang 3500 -
4000 mg/L. Sau ngay 15 hiéu qua xtr 1y cac chat 6 nhiém (COD, TN) bat dau
giam. Diéu nay c6 thé 1y giai rang, thoi diém nay nong do MLSS 16n, trong
d6 c6 nhiéu té bao vi sinh chét va da xay ra hién tugng phan huy noi bao dan
dén hién tuong tai 6 nhidm. Vi vay, sau thoi gian 15 ngay ké tir khi hé xir 1y
6n dinh can rat bGt bun hoat tinh va bd sung thém lugng vi sinh ban dau vao
hé xr Iy nham duy tri sy on dinh vé hiéu qua xu 1y.

- Chi 56 thé tich bun lang (SVI) qua cdc mé xir 1y:

Chi s6 SVI néi 1én chat lugng ctia bun hoat tinh. Chi sé SVI thap ching
t6 bun lang t6t va bong bun 16n twong dwong chat lugng bun cang tot. Khi
bun & dang soi gdy khé lang, can phai kiém tra va c6 bién phap xir 1y thich
hop thudng xay ra khi hé bi qué tai cac hop chat hitu co. Néu khai thac tbt dic
tinh nay trong mot thiét bi co thiét ké phu hop, s& dap ung hiéu qua muc tiéu
cong nghé dong thoi tan dung duoc toan bo khong gian trong thiét bi (han ché
goc chét), tiét kiém dién tich va chi phi xay dung hé thong.

Qua cac mé xur Iy & cac ché do thi nghiém, nghién ciru da tién hanh xac
dinh kha ning lang cta bun thong qua hai thoi gian lang 1a: 15, 30 phat. Két
qua quan trac dugc thé hién trén Bang 3.8.

Bang 3.8. Két qua SV, SVI théng qua thoi gian ling

R . 15 phut 30 phut
Keét qua sau thoi gian lang : :
B Min-Max | TB Min-Max
SV (mL/L) 300 270—-480 | 180 | 100-220
SVI (mL/g) 83 50

Két qua nghién ctru thu duogc trén da cho thay thé tich bun & cac thoi
diém khéac nhau chénh léch dang ké. O thoi diém sau 15 phut, chi sé SVI 1a 83
mL/g, sau thoi diém lang 30 phut, chi sé SVI giam xudng con 50 mL/g. Theo
cac nghién ctru [154-156] thi khi chi s6 SVI 16n hon 150 bun khé lang, SVI
dao dong tir 80- 150 bun ling t6t, SVI nhé hon 80 bun ling rat tt. So sanh
v6i két qua cua nghién ctru ndy cho thiy bun trong cac mé thi nghiém sau 15
pht 12 ling t6t va sau 30 phut 1a lang rat tot.



KET LUAN VA KIEN NGHI

1. KET LUAN

1) Da phan 1ap va tuyén chon duoc bdn ching vi khuan chuyén héa
amoni di dudng tir miu nuéc thai nudc sau bé biogas cua 10 giét mé gia stc
va mét sé trang trai chan nudi lon tai Ha Tinh. Ching dugc dinh danh, bao
gom: B. megaterium HT1, B. licheniformis HT1, B. subtilis HT1 va P.
aeruginosa HT1. Cac chang nay c6 kha nang sinh trudng, chuyén héa amoni
trong mrong diéu kién moi truong nudi ciy thui cdy nhu: pH: 7,0-7,5;
nhimoni : 30 - 37 °C; DO: 4,5 - 7,0 mg/L va bat loi nhu: méi trudng ngheéo
dinh dudng, DO thip (0,1 mg/L), d6 mudi 1én dén 3% va ndng d6 amoni cao
(750 mg/L). Pdng thoi, kha ning chuyén héa amoni ctia ca bon ching ciing
khé tot, chuyén hoa hoan toan 750 mg/L amoni sau 05 ngay nudi ciy, trong
qua trinh chuyén héa thi ngoai kha nang chuyén hoa amoni thanh nitrit chiing
con chuyén hoéa tiép nitrit thanh nitrat.

2) Pa phan 1ap va tuyén chon dugc 02 chung vi khuan c6 kha ning
chuyén héa nitrit di dudng tir mau nudc thai nwéc thai sau bé biogas cua 10 giét
mb gia sic va mot sb trang trai chin nudi lon tai Ha Tinh. Chung duoc dinh
danh, bao gom: L. fermentum HT2 va P. stuzeri HT2. Céc ching nay c6 kha
ning chuyén héa nitrit théng qua trinh khuyén hoa nitrit th tuyénkhuyén hoa
nitrit thong qua trinh g chuyén hoa nitrit a amoni thanh nitrBhuyén ho hai chhoa
nitrit tho sinh truinh va chuyhoa nitrit tho sinh truinh di chuyh6amoi truhoéa nitrit
ththu truhé nhu: nhiutruhéa °C; DO: 4,5 - 7,0 mg/L; pH= 7,0 - 8,0 (P. stuzeri
HT2); pH= 6,0 - 7,5 (L. fermentum HT2) va ba fermentum5do6 mudi 1én dén 3,0
%, ndng do oxy hoa tan thap dén 0,1 mg/L.

3) Phéi hop ba chung vi khuan chuyén héa amoni B. megaterium HT1,
B. licheniformis HT1 va B. subtilis HT theo ti 1€ 1 : 1 : 1 cho hiéu qua oxy hoa
amoni cao hon tir 11 - 14% so Véi timg don chuing. Phéi hop hai ching vi
khuan chuyén hoa nitrit L. fermentum HT2 va P. stuzeri HT2 theo ti l¢ 1 : 1
cho hiéu qua chuyén hoa nitrit cao hon tir 8 - 12% so Vi timg don chung. Ti
1& phéi tron thich hop cia hai nhém vi khuan chuyén héa amoni va nitrit cho
qua trinh loai bo nito trong nuwdc thai chan nuéi lon la 2 : 1,

4) Pa thtr nghiém xu 1y nuéc chin nudi lon sau bé biogas bang cong
nghé SBR két hop bd sung t6 hop hai nhém vi khuan chuyén héa amoni va
chuyén hoa nitrit phan lap duoc budce dau cho thay:



- Ti 18 thoi gian suc khi - nging suc khi it anh huéng dén hiéu suat xur ly
chat hitu co, nhung anh huong rd rét dén hiéu xuat xa Iy amoni (hiéu suat dao
dong trong khoang rong 50 - 80% va tang twong urng vai thoi gian suc khi tang)
va tong Nito (hiéu suat dao dong trong khoang rong tir 42 - 72%). Ti 1¢ thoi
gian suc khi - nging suc thich hop cho xtr ly tong Nito 1a 130 : 70 (phat).

- Tai trong COD thay ddi trong khoang 0,6 - 1,2 kg/m®ngay it anh
huong dén hiéu suat xa Iy COD, trong khi d6 hiéu suat xir ly tong Nito giam
trong khoang 75 - 63% khi tang tai trong tong Nito trong khoang 0,15 - 0,30
kg-N/m*/ngay.

2. KIEN NGHI

1) Tiép tuc khao sat, danh gia hiéu qua xu 1y cua t6 hop cac ching vi
khuan phan 1ap duogc tir nghién ciru ndy trong cac hé xu Iy nudc thai chan
nudi lgn bang cong nghé SBR ngoai thyc té.

2) Nghién ctru ing dung cac chung vi khuan phan lap duoc tir nghién

ctru ndy dé san xuat ché pham sinh hoc va tng dung vao thuc té.



