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MO PAU
1. Tinh cép thiét ciia dé tai

Chan nudi lon (CNL) dang tao ra mot lwong 16n céc loai chét thai
(nudc thai, khi thai, chat thai rén), gy ra nhiéu ap luc, nguy co 6 nhiém
mdi truong, 1am anh huong dén stc khoe cua cong dong dan cu va hé
sinh thai tw nhién. Trong d6, nudc thai (NT) 1a thanh phan rat dang lo
lang, theo s6 lidu thong ké cia Bo NN&PTNT nam 2020, NT tir CNL
chiém 75 tridu m® (chiém 65,7% tong lwong NT ciia nganh chin nubi).
Cung v6i luong thai 16n, thi NTCNL ¢6 ham luong cac chat hitu co, chét
rén lo ling, cac hop chét nito, vi sinh vt giy bénh rt cao va vuot nhiéu
1an so v&i quy chuan xa thai cho phép. Tuy vy, trong cac thanh phan nay
thi, cac hop chét nito 1a dang quan ngai nhat boi day 1a thanh phan vira
khé xir Iy va vira gy ra nhidu tac dong x4u dén moi trudng.

Trong thuc té, ciing nhu cac két qua nghién ciru cho rang cong
nghé SBR 1a cong nghé kha thi dé xir Iy nudc thai CNL, ddc biét trong
viée xir Iy cac hop chét nito. Xt ly sinh hoc nito trong bé SBR duoc
thuc hién du trén su két hop giira qua trinh nitrat hoa va qua trinh khir
nitrat. Qua trinh nitrat hoa truyén thong thudng duoc thuc hién boi cac
nhém vi khuin tu dudng (Nitrosomonas, Nitrobacter,.....), va la budc
gidi han tdc d6 cuia quy trinh xir ly sinh hoc nito trong nuéc thai. Do vi
khuén tu dudng thudng sinh truong yéu, kha nhay cam voi cac didu kién
v6i mdi trudng va chiu sy canh tranh gay gat tir nhimg nhom vi sinh vt
khac, nén do on dinh vé hiéu qua xir Iy cua nhém vi khuan ty dudng
khéng cao. Mat khac, cac nghién ctru gin déy ciing chi ra ring, qua trinh
nitrat hoa ciing co thé duoc thuc hién béi mot s nhom vi khuén di
dudng. So véi vi khuan ty dudng, cac vi khuan di dudng khi tham gia
vao qua trinh nitrat héa to ra wu viét hon: sinh trudng nhanh, c6 thé
déng thoi nitrat hoa, khir nitrat va két hop loai bd chét hitu co; mot sb
loai tham chi c¢6 thé chiu dugc moi truong lanh, d man cao va giau
amoni. Nhiing lgi thé nay mang lai tiém ning 16n cho viéc nghién ctru
mg dung cac nhom vi khudn nitrat héa di dudng dé xu 1y cac hop chét
nito trong nude thai. Vi vay, viéc phan 1ap nhing ching vi khuan méi,
dac biét | cac nhom vi khudn nitrat hoa di dudng la mot viée c6 ¥ nghia
16n vé mat khoa hoc va thyc tién dé xt Iy 6 nhidm nito trong nuée thai.

Xuét phat tr nhiing van dé néu trén, viéc lya chon va thuc hién
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dé tai: “Nghién civu xiv Iy nwéc thii chian nuéi lon sau biogas bing
cong nghé SBR sir dung mét so chiing vi khudn nitrit/nitrat héa chon
lpc” 1a rat can thiét, gop phan cung cip mot giai phap cong nghé hiéu
qua trong xur Iy nude thai (XLNT) chan nudi lon.
2. Muc tiéu nghién ciru

1) Phan 1ap, dinh danh va chon loc dugc méot ) chiing vi khuén di
dudng c6 kha nang chuyén hoa amoni/nitrit tir nudc thai 10 mo va nude thai
chin nudi lon sau biogas, danh gia dugc mot sé diéu kién sinh truong tbi uu
va kha nang chuyén hoa amoni/nitrit cia ching; Xéc dinh dugc mot s6 diéu
kién phu hop (mét do, ty 1& phéi tron) dé img dung cac ching vi khuén
nitrit/nitrat phan 1ap duoc vao xtr 1y nudc thai chin nudi lon sau bé biogas.

2) Panh gia hiéu qua, xac dinh dwoc mot sé didu kién phu hop (ti
1¢ thoi gian thiéu khi/hiéu khi, tai trong COD, tai trong TN) dé xir Iy dong
thoi chit hitu co va cac hop chét nito trong nude thai chin nudi lon sau bé
biogas bang cong nghé SBR két hop bd sung cic ching vi khudn
nitrit/nitrat phan 1ap duoc.

3. Noi dung nghién ciru

Noi dung 1: Phan 1ap, dinh danh va chon loc mot ) chung vi
khuén dj dudng c6 kha ning chuyén hoa amoni, nitrit tir nudc thai 16 md
va nude thai CNL sau bé biogas.

Noi dung 2: Xac dinh kha ning sinh truong, chuyén hoa
amoni/nitrit thich hop cua cac ching phan 1ap duoc trong mot sé diéu
kién moéi truong nudi ciy (nhiét do, pH, DO, d6 mudi, nong do
amoni/nitrit ban dau).

Noi dung 3: Xac dinh mat d6 vi sinh phu hop, so sanh kha nang
chuyén héa amoni/nitrit, khao sat ty 1& phdi tron hiéu qua cho viée xir ly
dong thoi COD va TN trong nudc thai CNL sau bé biogas ciia cac
ching vi khuan c6 kha ning chuyén hoa amoni, nitrit phan lap duoc.

Noi dung 4: Nghién ctru xtr 1y nudc thai CNL sau xtr 1y ky khi
bang cong nghé SBR két hgp bo sung cac ching vi khuan chuyén hoa
amoni va nitrit phan lap dugc & quy mo phong thi nghiém theo cac diéu
kién sau: (i) Anh hudng cua ti 18 thoi gian cc pha thiéu khi va hiéu khi
dén hiéu qua xir Iy COD, N-NH,", N-NO,, N-NO5', TN; (ii) Anh huong
clia tai trong chat hitu co (OLR) va tai trong tong nito (NLR) dén hiéu
qua xur ly COD va TN.
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Chuong 1. TONG QUAN TAI LIEU
1.1. Toéng quan vé nuwée thai chin nudi lon tai Viét Nam

Luong nudc thai trung binh mdt con lgn mdt ngay khoang 25-
30 lit/con/ngay. Nudc thai CNL quy mé gia trai ¢6 ndng d6 COD, TN,
TP lan luot 1a: 3022 + 597; 608 + 87; 342 + 92 mg/L. Nudc thai CNL
quy mo trang trai co néng dd COD, N-NH,*, TN, TP lan luot la: 860-
4590; 130- 870; 170 - 900; 250-295 mg/L. Két qua cho thy hai chi tiéu
6 nhiém chinh 1a COD, TN déu vuot gidi han cho phép quy dinh tai Cot
B - QCVN 62-MT:2016/ BTNMT - Quy chudn k¥ thuat quc gia vé
nudce thai chin nuéi. Vi vay, néu thai ra moi truong s& gy 6 nhiém moi
truong nghiém trong, anh hudng dén strc khoe con ngudi va doi séng cua
sinh vat thay sinh.

1.2. Téng quan cac nghién ctru xir Iy nwée thai chin nudi lon

Tong hop két qua ctiia 13 nghién ciru trén thé gisi va 14 nghién
ctru ¢ Viét Nam vé xtr Iy nude thai CNL cho thay:

(1) Céc nghién ctru phan 16n tap trung vao sir dung cong nghé
sinh hoc dé xur Iy nudce thai chan nudi lon. Mot sb cong nghé sinh hoc
nhu: DAt ngép nudc, UASB, biogas, loc sinh hoc xur Iy duoc co ban chét
hiru co (CHC) (hiéu xuét: 80 - 95%) nhung xir Iy cac chit dinh dudng
(N, P) con han ché (khoang 30 - 60% ).

(2) Cong nghé bun hoat tinh theo mé (Sequencing Batch Reactor
- SBR) c6 thé dat hiéu suat xir 1y chat hitu co va nito cao (khoang 90-
97%). Tuy nhién, céng nghé SBR thong thuong c6 mot sé han ché nhu
sau: (i) Hiéu qua xir Iy TN khong 6n dinh va phu thudc vao mét sé yéu t6
nhu: ndng d6 amoni (ndng d6 NH,"-N cao hon 500 mg/L c6 thé {rc ché vi
sinh vat thyc hién qua trinh nitrat hoa, d¢ kiém va ty 1& carbon/nito (ii)
yéu cau ngudn carbon bd sung cho qua trinh thiéu khi.

Tur nhimg phén tich nhan thay SBR 1a cong nghé kha phu hop
cho viéc XLNT CNL.

1.3. Co ché chuyén héa sinh hoc CHC va nito ciia cong ngh¢ SBR
1.3.1. Chuyén héa sinh hoc chat hivu co
- Qua trinh 6xy héa chat hitu co (cung cp ning lugng cho té bio):

CH,ON +0,—L 5 CO, + NH; + H,0 + Q (ning lugng) (1-1)

- Qua trinh tong hop té bao (tong hop xdy dung té bao):
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CHON +Q —YSV 5 CHNO, (¢ bao chét) (1-2)
(CsH/NO,: T 1é trung binh cdc nguyén to chinh trong té bao VSV).
- Qua trinh oxy hda ndi bao (tu oxy hoa):
CsH;NO, + 0, VSV , CO,+ NH; +H,0 + Q (1-3)
1.3.2. Chuyén héa sinh hoc nito

Xir ly sinh hoc nito trong SBR gém hai qua trinh chinh 1a qua trinh
cta Vi khudn tu dudng va qué trinh ctia vi khuan di dudng (Hinh 1.1).
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Hinh 1.1. Cac qué trinh chuyén héa nito c6 thé xay ra trong céc hé théng
sinh hoc xtr 1y nito

Anammox: oxy hoa amoni ky khi; Comammox: Oxi héa amoni hoan

toan; HNB: vi khuén nitrat hoa di dudng; AOA: Vi khudn ¢ oxy hoa

amoni; AOB: vi khuan oxy h6a amoni; NOB: vi khuan oxy héa nitrit
Qua trinh nitrat hoa thuong duge coi 1a bude gii han toe do va
dugc thue hién boi hai nhém vi khuédn chinh 1a nhém vi khudn ty dudng
va nhém vi khuan di dudng. Trong d6, nhém ty dudng thuong sinh
truong yéu, kha nhay cam véi cac diéu kién véi moi truong va chiu sy
canh tranh gay git tir nhitmg nhom vi sinh vat khac nén d6 6n dinh vé
hiéu qua xu ly khong cao con nhoém di dudng thi uu biét hon so véi
nhém ty dudng nhu: sinh trudng nhanh, c6 thé dong thoi nitrat héa va
khu nitrat két hop loai bd chét hitu co, mot s loai tham chi c6 thé chiu
dugc moi truong lanh, qua man hodc giau amoni. Nhiing lgi thé nay
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mang lai tiém nang 16n cho viéc img dung cdc nhom vi khuan nitrat hoa
di dudng dé xir 1y cac hop cht nito trong nudc thai.
1.4. Tong quan veé vi khuan nitrat hoa di duéng (HBN)

- Co ché chuyén hda nito : Phan 16n HBN c6 thé oxy hda amoni
thanh oxit nito dang khi hodc khi nito bang con dudng nitrat hoa va khir
nitrat hoan toan: NH," -» NH,0OH — NO,, NO; — NO, N,O — N.,.
Ngoai ra, mdét sd chung nhu: Alcaligenes faecalis, Acinetobacter
calcoaceticus, Thauera sp. chung SND5 c6 thé oxy hoa truc tiép amoni
thanh khi nito théng qua hydroxylamine dudi dang san phim trung gian
chtr khéng phai nitrit/nitrate (NH," — NH,OH — N,O — N,)

- Pic diém sinh 1y - hoa sinh: Ty 1¢ C/N phi hop cho quéa trinh
chuyén héa nito ciia HBN dao dong tir 8 - 10; pH t6i wu: 5-10; nhiét do
t6i uu: 20 - 40 °C. Ngoai ra, mot sb loai con co thé thich nghi duoc véi
cac diéu kién mdi trudng dic biét khac nhu: cd thé chiu lanh d&én 2 °C;
chiu mian & d6 mudi 1&n dén 15% hodc 20%; chiu amoni cao 1én dén
1.000 mg/L hoac 2.000 mg/L.

Chuong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pbi twong, pham vi va vat liéu nghién ctru
2.1.1. Péi twong nghién ciru

- Nuée thai: NT phan 1ap vi sinh duoc Iy tir sau hé thong xtr 1y
bang bé biogas ctia mot 10 mo va 04 trang trai CNL trén dia ban tinh Ha
Tinh. NT thtr nghiém kha bang xir 1y clia cac ching vi sinh phan lap
duoc, duoc 1§y tlr sau bé biogas tai mot ) Trang trai CNL & Hué.

- Cdc chimg vi khuan phan ldp dwoc: gdm mot s6 chung vi
khuén c6 kha nang chuyén héa amoni, nitrit phan lap, tuyén chon tur
nude thai 10 md va mot sb trang trai CNL trén dja ban tinh Ha Tinh

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

Cac nghién ctru va thi nghiém dugc thuc hién trén cdc mo hinh
quy mo khac nhau trong phong thi nghiém.

2.1.3. Vit li¢u nghién ciru:

Tét ca cac hoa chit dugc sir dung cho nghién ctru nay dugc
cung cip boi cong ty Merck - CHLB Puc va cong ty Hanna - Rumani;
thach ¢ nhiét do nong chay thdp dwoc mua tir hing Lonza - My; nudc
cat hai 1an. Héa chét c6 d¢ tinh khiét tir 99,0 - 99,9%.



2.2. Phwong phap nghién ctru
2.2.1. Phwong phdp thu va bio quin miu

Mau nuéc thai phan lap vi sinh: thu bang tii nhya vo tring
chuyén dung, bio quan lanh. Mau nuéc thai chay mo hinh nghién ciru:
thu béng can nhya 20 lit, boc tii nhya den bén ngoai can.
2.2.2. Phwong phdap xdc dinh céc chi tiéu trong nghién cau

Céac chi tiéu trong nghién ctru dugc do/phan tich theo cac
phuong phép tiéu chuan/do bang cac thiét bi co do chinh xac cao.
2.2.3. Phuong phip nuéi ciy va phin Iip cic chiing vi khuin
chuyén héa amoni/nitrit

Moi trudng khoang co sé Winogradsky dugc st dung dé nudi
cdy, phan 1ap cac ching vi khudn c6 kha ning chuyén héa amoni/nitrit,
quan sat su hinh thanh cua khudn lac dong thoi kiém tra sy chuyén hoa
ctia amoni (dung thudc thir Nessler) va nitrit (dung thudc thir Griess) sau
thoi gian nudi cay 05 ngay v6i dinh ky kiém tra 1 ngay mot 1an. Chi co
nhitng dng nghiém cho két qua dwong tinh véi thudc thir & bét ky mirc
d6 nao s€ dugc lua chon cho viéc phan 14ap.
2.2.4. Phwong phap nhupm Gram
2.2.5. Pinh danh va xdc dinh cdc chiing vi khudn nitrit/nitrat hoa

Céc chung vi khuin duoc xac dinh 1a thudn khiét dya trén hinh
thai vé do dong nhat khuén lac trén méi trudng phéan lap duoc dinh danh
bang phuong phap khuéch dai PCR va giai trinh tw gene mi hoa 16S
rARN va tra ctru bang cong cu BLAST.
2.2.6. Khio sit inh huong ciia diéu kién MT nuéi ciy téi kha ning sinh
truongva chuyén hoa ciia cdc chiing vi khuan phan Iip dwpc

Céc chung vi khuin nitrit/nitrat hoa phan 1ap duoc, duoc tién
hanh nuéi lac véi mat d6 vi sinh 10° CFU/mL trong binh tam gi4c dung
tich 250 mL c6 chira 100mL méi truong khoang ¢ nong d6 amoni/nitrit
cho tat ca cac khao sat 1a 50 mg/L, tién hanh d4nh gia:

- Anh huéng cia pH: Khao sat ¢: 5,0; 6,0; 7,0; 8,0; 8,5.

- Anh huong ciia nhiét dp: Khao sat o: 5; 30; 37; 45 va 50 °C

- Anh huong ciia DO: Khao sat ¢: 0,1; 4,5 va 7,0 mg/L

- Anh hwong @6 muéi (NaCl): Khao sat ¢: 1,0; 3,0 va 5,0%.

- Anh huéng cia nong @6 amoni/nitrit ban dau: Khao sat &
ndng do: 100; 500 va 750 mg/L.
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2.2.7. Khdo sdt khd ndng xir ly nwoc thdi chdin nuéi lon sau biogas
cia cdc chiing vi khudn chuyén héa amoni, nitrit phan lgp dwgc
2.2.7.1. Anh hwong ciia mét dé vi sinh bé sung ban déau dén hiéu qua XLNT

B6 sung riéng 1& cac ching vi khuin chuyén hoa amoni/nitrit
phan 1ap dugc vao trong NT CNL sau xtr Iy biogas vi mat do vi sinh
vt tir 10° - 10° CFU/mL nudc thai. Nudc thai thi nghiém c6 amoni/nitrit
dao dong trong khoang 400 mg/L + 20 cdp vao binh nhwa hinh tru c6
dung tich 3 lit, thé tich phan Gng 1,5 lit. Thiét bi suc khi dugc dit o day
binh dé cip lién tuc véi toe d6 cap khi ctia cac binh 13 giéng nhau (DO =
4-6 mg/L), pH: 7-7,5. Binh di chtng lam tuwong ty vay nhung khong bd
sung vi sinh. Ldy mu lién tuc tir 0; 1; 2 va 3 ngay dé danh gia kha ning
xu ly amoni/nitrit ctia tirng chung.
2.2.7.2. So sdanh kha néng xir Iy ciia don chiing va t6 hop cdc ching

B sung t6 hop cac chiing vi khuan chuyén hoa amoni/nitrit phan
1ap cung ty 16 voi mat do tdi wu dugce xac dinh & thi nghiém trén vao trong
NT CNL sau biogas, tién hanh khao sat va danh gi4 kha ning xt 1y coa to
hop ching nhur thi nghiém trén. Sir dung két qua ctia thi nghiém nay va thi
nghiém trén dé so sanh so sanh kha ning chuyén héa amoni/nitrit cia don
ching va t6 hop cac chung.
2.2.7.3. Anh hwéng cia ty 1é phoi trén cac ching vi khudn chuyén héa
amoni va nitrit phan ldp dwoce dén hiéu qua xir Iy nude thai

Phdi tron t6 hop cac ching vi khudn nitrit hda véi cac chung vi
khuan nitrit hoa phan 1ap dugc theo cac ty 1¢ twong tmg 1a (1:0), (1:1),
(2:1), (3:1) tién hanh khao sat danh gia kha ning chuyén hoa/xir Iy COD
va TN trong NT thi nghiém. NT thi nghiém 1a NT CNL sau biogas c6
TN: 400 mg/L + 20 va COD: 1600 mg/L + 80 dugc cip vao cac binh
nhya hinh try ¢6 dung tich 3 lit, thé tich phan tmg 1,5 lit. Két qua cua thi
nghiém s& cung cap thong tin cho céc thi nghiém tiép theo.
2.2.7.4. Nghién ciru XLNT CNL sau bé biogas bang cong nghé SBR két hop
b6 sung cdc ching vi khudn chuyén héa amoni va nitrit phan ldp diroc

- C4c thong sé/vat liéu diu vao chay md hinh SBR:
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Bang 2.1. Thanh phan ciia nude thai CNL trong nghién ciu

TT Thong s6 Khoding dao dong
1 |pH 70-75
2 | COD¢ (mg/L) 1.500 - 2.000
3 | N-NH;" (mg/L) 300 - 400
4 | T-N (mg/L) 400 - 500

Mat d va ty 1¢ cac ching vi khuan chuyén héa amoni/nitrit bd
sung theo céc két qua tdi wu duoc khao sat & cac thi nghiém trén, dugc
bd sung mot 1an tir ban dau cho mot yéu td anh huong.

- Hé thdng SBR thiét 1ap dé nghién ciru trong PTN:
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Hinh 2.1. So do va mét s6 hinh anh ciia md hinh thi nghiém SBR
- Céc ché d6 chay thi nghiém: Ban dau bd sung cac chung vi

khuén chuyén hoa amoni/nitrit phan 1ap duoc theo mat do va ty 18 tdi uu
vao hé thi nghiém. NT ban dau dugc cap voi nong d¢ thap duy tri TN:
250 mg/L + 25 (dung nudc cip dé pha loang nudc thai khoang 2 1an). Khi
duogc cép lién tuc voi luu luong 2 lit/phat. Bom cdp nude ludn duy tri &
luu luong 4 lit/ngdy (chia lam 6 dot mdi dot cép 0,67 lit cip trong 10
phit, ling 60 phut, xi nudc sau xir 1y clng luc voi cp nude, trong thoi
gian cép, ling, xa khong suc khi), duy tri lién tuc theo thoi gian chay hé
thong va tién hanh ldy mau nudc dau ra phan tich TN. Khi két qua phan
tich TN 6n dinh va x4p xi dat cot B cia QCVN 62-MT:2016/BTNMT thi
bat du tinh thoi gian xir ly. Két thic giai doan nay thi NT dugc cip vao
trire tiép va bat dau 14y mau danh gia kha ning xr 1y theo cac ché do sau:
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+ Anh huong ciia ché dé suc khi gidn dodn 1 chu trinh:
Bang 2.2. C4c théng s6 van hanh hé thong SBR dé khao sat

T Piéu ki¢n vin hanh Théng s6 vin hanh
1 | Dung tich ctia bé SBR (Vggg) 10L
2 | Somexuly 6 mé/ngay
3 | Tai trong tong nito (NLR) 0,2 kg TN/m®.ngay
4 | Luu lugng xtt 1y theo mé (Qye) ~0,67 L/mé
5 | Thoi gian luu thuy luc (HRT) 2,5 ngay

Tién hanh chay hé théng thi nghiém SBR dé xur 1y nuéc thai
chan nuéi lon sau xir 1y ky khi theo cac ché d6 suc khi nhu sau:
Bang 2.3. Cac ché do suc khi chay hé théng thi nghiém SBR

Capvathoat | Thiéukhi | Hiéukhi | Ling Ghi chi
ddng thoi (phat) (phut) (phat) | (phat)

100 100 Ché do 1

10 70 130 30 | Chédo2

40 160 Ché do 3

Liy mau phan tich COD, N-NH,*, N-NO,, N-NO5 va TN dé
danh gia, so sanh hiéu qua xtr ly.

+ Anh hwéng cia tdi trong hitu co, nito dén hiéu sudt xir 1y:
Bang 2.4. Cac muc tai trong TN, COD tuong trng dugc khao sat.
Tai trong TN, NLR (kg/m®.ngay) 05|02 025 | 0,3
Tai trong COD, OLR (kg/m®.ngay) | 06 | 0,8 | 1 1,2

Qngay (L/ngay) 3 4 5 6
Qume (L/mé) 05 |067| 083 | 1
HRT (ngay) 33 | 25 2 1,7

Phén tich COD va TN dé danh gia, so sanh hiéu qua xir Iy
2.2.8. Phwong phdp tinh todn va xit Iy s6 ligu

Céc s6 lidu phan tich dugc tinh toan, xur 1y, biéu dién dudi dang
gia tri trung binh + d6 1éch chuan (SD: Standard Deviation) trén do thi
bang phan mém Microsoft Excel.
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Chuong 3. KET QUA VA THAO LUAN

3.1. Phén lap, dinh danh mdt s6 chiing vi khuin c6 kha ning chuyén
hoa amoni/nitrit tir nwoe thai

- Phén 1ap duogc 04 ching c6 kha ning chuyén héa amoni va dit
tén la: Bacillus megaterium HT1; Bacillus licheniformis HT1; Bacillus
subtilis HT1 Pseudomonas aerugmosa HT1

lp ): =
, \ ‘
% e C ‘ s// ! D'
¥ :(\ V&
Hinh 3.1. Két qua hinh thanh khuan lac trong 6ng nghiém va nhuém
Gram cua: B. megaterium HT1 (A); B. licheniformis HT1 (B);
B. subtilis HT1 (C); P. aeruginosa HT1 (D)

- Phan 1ap dugc 02 chiing c6 kha ning chuyén hoéa nitrit va dat
tén la: Lactobacillus fermentum HT2 va Pseudomonas stuzeri HT2.

.

Hinh 3.2. Két qua cua su hinh thanh khuan lac trong 6ng nghiém va
nhuém Gram cua: P. stutzeri HT2 (A); L. fermentum HT2 (B)

3.2. Khio sit anh hwéng ciia mt s6 yéu to6 MT nudi cidy dén sy sinh
trudomg va chuyén héa amoni/nitrit ciia cic chiing VK phan lap duoc
3.2.1. Khdo sdt cdc chiing chuyén héa amoni
3.2.1.1. Anh huéng ciia pH

Bon chung vi khuan B. megaterium HT1; B. licheniformis HT1;
B. subtilis HT1 va P. aeruginosa HT1 c6 kha ning sinh truong va chuyén
hoa amoni tot nhat trén moi truong c6 pH tir 7,0 dén 7,5 sau 2 dén 3 ngay
nudi cdy. Chang chuyén héa hoan toan 50 mg/L amoni trong 03 ngay
nuéi cdy (Hinh 3.3; Hinh 3.4; Hinh 3.5 va Hinh 3.6).

.
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Hinh 3.3. Anh huéng ctia pH dén kha ning sinh trudng (A) va chuyén héa
amoni (B) cua B. megaterium HT1
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60 |

1E+08
SE+07
8E+07
TE<07
€E-07
SE07

4E=07 1 |F
IE07 .
2E+07 !
1E+07 j

3 a

N P e "'.i‘
0 ]

-
=4

Mt @ té bae (CFL ml.)
Nobng b wment (ng/1,)

=4

i : 3 4
Thot glan (ngdy) Thirl gian (ngay)

) - = ——DCl —a—DQ —4—pH=5,0 ——pH=06,0
SEES0-MEN00 SEHTO NEHS,S MR B il = 7§ e B ) e gk

N
-

<

Hinh 3.4. Anh huong cua pH dén kha ning sinh trudng (A) va chuyén hoa
amoni (B) cua B. licheniformis HT1

A = B

1 1 2
Thot glan (ngay)
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Hinh 3.5. Anh huong ciia pH dén kha ning sinh truéng (A) va chuyén héa
amoni (B) cua B. subtilis HT1
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A B
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Hinh 3.6. Anh huong cua pH dén kha nang sinh truong (A) va chuyén héa
amoni (B) cua P. aeruginosa HT1
3.2.1.2. Anh hudng ciia DO va nhiét dg
Mbi trudong hiéu khi phu hop cho su sinh truéng va chuyén hoa
amoni cua B. megaterium HT1; B. licheniformis HT1; B. subtilis HT1; P.
aeruginosa HT1. DO thap (0,1 mg/L) cic ching van sinh trudng va
chuyén hoa amoni chimg t6 chiing c6 thich nghi tot véi didu kién bét 1oi.

1E+08 A 60 B

~ SE+07 + 1 1 ; = 1
T SEHT7 + R 5 !—!—:‘_.—:.
5 TEH07 1 T 40 -
& GE+07 4 g
= SE+07 + E
& 4EH07 + I 2
Z 3E+07 1 | £ 2
.‘é. 2EH7 + - € I
= 1EH07 + 'Ii' — | ¥ \
‘g‘ OE+00 |z I | | | | - -2 0L ey

0 1 2 3 4 0 1 2 3 4

Thoi gian (ngay) Thoi gian (ngay)
—e—DCl1 —e—DC2 —6—0,1 mg/L
®DO=0,1 mg/L. +=DO=45mg/L. =wDO=7.0 mg/L o 45mgl —e—70mglL

Hinh 3.7. Anh huong cua DO dén kha ning sinh truong (A) va chuyén hoa
amoni (B) cua B. megaterium HT1

A B
_ 1E408 7 60 - =4
S 9E407 ¢ -
§ SE+07 1 I S so
8 = E 40
T 6E+07 ¢ =
S SE407 1 I 2 30
2 4E+07 - E
® 3E+07 4 g 2
€ 2E+07 ¢ ¥ 10
& 1E407 ¢ x. P
S 0E400 ==m— s | Ll | Z oL : :
0 1 2 3 4 0 1 2 = 3
Thoi gian (ngay) Thoi gian (ngay)
y = ——DbCl1 ——bQ2 —o—0.1 mg/L
®DO=0,1mg/L. “DO=4,5mg/L. ®DO=7,0 mg/L ®-45mgl —@—7,0mgL

Hinh 3.8. Anh huong cua DO dén kha ning sinh truong (A) va chuyén hoa
amoni (B) cua B. licheniformis HT1
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Hinh 3.9. Anh huéng ciia DO dén kha nang sinh truong (A) va chuyén héa
amoni (B) cua B. subtilis HT1

B
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Hinh 3.10. Anh huong ciia DO dén kha nang sinh trudng(A) va chuyén hoa
amoni (B) cua P. aeruginosa HT1

Bén ching vi khuan B. megaterium HT1; B. licheniformis HT1;
B. subtilis HT1; P. aeruginosa HT1 phan 1ap dugc déu thue vi khuan ua
am (mesophlllc) voi khoang nhiét do phat trién wa thich 1a 30 - 37 °C.
3.2.1.3. Anh huong ciia nong do mudi

Bbén chung vi khuin phén 1ap dugc: B. megaterium HT1; B.

licheniformis HTZ1; B. subtilis HT1; P. aeruginosa HT1 déu co kha nang sinh
truong va chuyén hoa amoni trong méi trudng c6 do mubi 1én dén 3,0%.
3.2.1.4. Anh huong ciia nong dg amoni nuéi cdy ban dau

Bén chung vi khuan B. megaterium HT1; B. licheniformis HT1;
B. subtilis HT1; P. aeruginosa HT1 déu c6 kha ning sinh truéng tét trong
cac mdi trudng khao sat (amoni: 100; 500 va 750 mg/L), tc do sinh
truong t6i da dat duoc sau 2 dén 3 ngiy nudi céy Bén canh do cac
ching khao sat cho kha nang chuyén hoa amoni rat tot, chuyen hoa hoan
toan 750 mg/L amoni sau 05 ngay nudi ciy trong khi mot s6 két qua
nghién ciru khac cho rang khi amoni > 150 mg/L c6 thé gy e ché cho
mdt sb vi khudn chuyén héa amoni. Qua trinh chuyén hoa amoni khong
dugc tim thdy trong cdc binh nuéi cdy déi ching do d6 co thé khing
dinh réng su chuyén hoéa amoni dugc thuc hién bdi cac chung khao sat.
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Kha ning tao nitrit, nitrat cia cic chung thi nghiém khi chuyén
hoa hoan toan amoni & cac néng do 100, 500, 750 mg/L trong mudi
truong nudi cay lan luot dao dong nhur 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 c6 thé 1y giai raing cac
chung khao sat ngoai kha nang chuyén hoa amoni thanh nitrit thi con
chuyén hoa tlep nitrit thanh nitrat. Dé cting c6 thém gia thuyet nay, 04
ching vi khuan nay dugc thir nghiém trong méi truong nudi cay co b
sung 50 mg/L nitrit ma khong ¢ sy c6 mat cua amoni. Dich cay duoc
liy tir miu moi truong nudi cay ma cac chung nay da chuyén hoa hoa
toan amoni. Thur nghiém cho thay ndéng do nitrit trong moi truong nudi
cdy cua ca 04 chung d4 bi chuyén hoa hoan toan sau 03 ngay nudi cay
Nhu vy, c6 thé khing dinh cac chung nghién ctru c¢6 kha ning chuyén
héa nitrit thanh nitrat.

Ddi v6i chimg Pseudomonas aeruginosa HT1 do thudc loai vi
khuan Pseudomonas aeruginosa dugc biét dén 1a tryc khudn mu xanh
thudng gy bénh cho nguoi va dong vat nén trong nghién ctru nay s€ khong
str dung chung Pseudomonas aeruginosa HT1 cho céc thi nghiép tiép theo.
3.2.2. Khdo sdt cdc chiing chuyén héa nitrit
3.2.2.1. Anh huong ciia pH

Chung vi khuan P. stutzeri HT2 c6 thé sinh truéng va chuyén
hoa nitrit trong khoang pH thir nghiém tir 6,0-8,5 va tt nhat trong
khoang pH tir 7,0 - 8,0 (Hinh 3.22), chung t6 chung P. stutzeri HT2
thich nghi t6t hon trong méi trudng trung tinh va kiém. Con ching vi
khuén L. fermentum HT2 (Hinh 3.23) c6 thé sinh trudng va chuyén hoa
nitrit trong khoang pH tir 5,0 - 8,0 va tét nhét trong khoang pH tir pH:
6,0 - 7,0 chimng té ching vi khuan L. fermentum HT2 thich nghi tét hon
trong moi trudng trung tinh va axit

B
| ~ TE+407 60
& | ” <
[£ 660 3 s
| = <p+07 w
; B0 ! {0
- IEL07 = -
ol =
= JF 107 & 0
: l 2
| 2 1E207 -
- - 3
[ iovsg) F—— lll - z
( I
Thot glan (ngay) Thirt ghan (mgay)
W=t 0 W00 =70 ——BC1 —e—BC2 P50 ——piH<60 |
pH=T.§ - pH~8.0 & pH>8.S e v =7 0 S pH o7 § sepf]>8.0 pH=S.% |

Hinh 3.11. Anh huong caa pH dén kha nang sinh truong (A) va chuyén
hoa nitrit (B) caa P. stutzeri HT2
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Hinh 3.12. Anh huong caa pH dén kha nang sinh truong (A) va chuyén
hoa nitrit (B) cua L. fermentum HT2
3.2.2.2. Anh huong ciia nong do oxy hoa tan (DO) va nhiét do
Hai chiing P. stuzeri HT2 va L. fermentum HT2 déu c6 kha ning
sinh truong va chuyén hoa nitrit & mirc DO rét thap (0,1mg/L)
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Hinh 3.13. Anh huéng cta DO dén kha ning sinh truong(A) va chuyén
hoa nitrit (B) cua P. stuzeri HT2
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Hinh 3.14. Anh huong caa DO dén kha nang sinh truong (A) va chuyén
hoa nitrit (B) cua L. fermentum HT2
Hai ching P. stuzeri HT2 va L. fermentum HT2 déu la ching
wa 4m (mesophilic), c6 kha ning sinh truéng va chuyén hoa nitrit & cac
nhiét do: 30; 37, 45 va 50°C, trong d6 tot nhét 1a ¢ 37 °C.
3.2.2.3. Anh hiong ciia nong dé mudi

M B3 6 ek (CFUMLY
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Két qua khao sat cho thiy ring qua trinh sinh truong va chuyén
héa nitrit ctia P. stuzeri HT2 va L. fermentum HT2 van dién ra trong moi
truong c6 bo sung mudi NaCl dén 3,0%.
3.2.2.4. Anh hudng ciia nong dg nitrit ban dau trong MT nuéi cdy

Hai chiing P. stuzeri HT2 va L. fermentum HT2 déu c6 kha ning
sinh truong va chuyén hoa hoan toan nitrit voi nong do 1én dén 750
mg/L sau 04 ngay nudi ciy. Trong d6 toc do sinh truong va chuyén hoa
nitrit ctia hai chung dat cuc dai sau hai ngay khao sat ¢ hai mirc néng do
12 100 va 500 mg/L, con & mic 750 mg/L dat cuc dai sau 2 dén 3 ngay
nudi cdy. Qua trinh chuyén héa nitrit khong tim thay trong cac binh dbi
chimg nén c6 thé khiang dinh ring sy chuyén hoa nitrit duoc thuc hién
bdi 02 ching khao sat.

Thir nghiém dinh tinh va dinh luong san phém nitrat tao thanh cta
qué trinh chuyén hoa nitrit trong mdi truong nudi cdy cta hai ching P.
stutzeri HT2, L. fermentum HT2 cho thay khong c6 su hinh thanh nitrat.
Khi tién hanh thir nghiém trong mdi truong nudi ciy co6 bd sung 50
mg/L nitrat ma khong c6 mit cua nitrit voi dich cdy chuyén duogc 1y tir
mAau nudi cdy cua hai chung nay trong moi truong da chuyen héa hoa
toan nitrit thi sau 03 ngdy nudi ciy luong nitrat duoc chuyen héa hoan
toan va c6 sy xuét hién cia nitit trong qua trinh nudi cay voi luong bién
dong sau d6 hét ¢ ngay cudi cung. Tiép tuc thir nghiém nudi cay hai
chung nay & moi truong co nitrit va nitrat
riéng biét trong Ong nghiém chia moi
truong dac cua thach ¢6 d nong chay thap
thi xuit hién nhidu bot khi trong dng
nghiém va trén bé mat thach dic (Hinh
3.15). Tir d6 c6 thé suy luan rang qua trinh
chuyén hoa nitrit caa P. stutzeri HT2, L.
fermentum HT?2 la qua trinh khtr, hai ching
nay ngoai kha nang khur nitrit thi con thuc
hién dugc qua trinh khir nitrat. Tuy nhién, -
cAn phan tich thém céc khi tao thanh trong ~ Hinh 3.15. Bot khi trong
ong nghiém quan sat dugc dé khiang dinh ong nghlém cua P. stutzeri
kha nang khr nitrit/nitrat cua hai chiing nay. HT2 va L. fermentum HT2
3.3. Panh gia kha ning xir Iy nuée thai CNL sau bé biogas ciia céac
chiing vi khuin chuyén h6a amoni va nitrit phan lap dwoc
3.3.1. Anh huvng ciia mat dé vi sinh dén kha ning chuyén héa amoni
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O mat ¢6 10° CFU/mL va 10° CFU/mL kha ning chuyén hoa
amoni cuia ca ba ching B. megaterium HTZ1; B. licheniformis HT1; B.
subtilis HT1 cao hon hin so v&i cac mét d6 con lai (10° - 10* CFU/mL va
d6i chung), sau 3 ngay xtr Iy (dat 100 %) ¢ mat ¢ 10° CFU/mL va 10°
CFU/mL trong khi d6 & mat do 10* CFU/mL va 10° CFU/mL dat (85 -
87 %) va (74 - 77 %), ddi chimg dat 24 - 27 %.

Hiéu qua xir 1y amoni giita 10° CFU/mL va 10° CFU/mL ciia ba
ching gan nhu tuong dwong nhau do d6 chon muc bd sung mat do vi
sinh ban dau 1a 10° CFU/mL NT d¢ tung dung 3 ching cho viéc xir Iy
amoni trong nudc thai chan nudi lon sau bé biogas
3.3.2. So sinh khz ning chuyén héa amoni ciia don chiing vz té hop chiing

Khoéng c¢6 sy chénh 1éch dang ké vé hiéu suit chuyén hoa amoni
trong NT CNL sau bé biogas cua ba ching, nhung hiéu suit chuyén hoa
amoni cta don ching thip hop tir 11% - 14% so véi t6 hop 3 ching do
d6 st dung t6 hop ca ba ching véi ty 1¢ 1:1:1 & mat d6 10° CFU/mL 1a
t6i wu nhat cho xir Iy amoni trong NT CNL
3.3.3. Anh huong ciia mat dé vi sinh dén kha ning chuyén héa nitrit

O mat d6 10° CFU/mL va 10° CFU/mL kha ning chuyén héa
nitrit ctia ca hai chiing cao hon hin so v&i cac mét do con lai (10° - 10*
CFU/mL va dbi chimg), sau 2 ngay Xur 1y (dat 100 %) trong khi d6 ¢ 10*
CFU/mL va 10° CFU/mL dat higu suat twong mg: 62 - 69 % va 38 - 44
%, ddi chung dat 15 %. O hai mat 6 10° CFU/mL va 10° CFU/mL hiéu
sudt xtr 1y cua hai chung gan nhu tuong dwong nhau do d6 chon mirc bd
sung vi sinh ban dau 1a 10° CFU/mL nudc thai dé tmg dung 02 chung
cho viéc xur 1y nitrit trong NT CNL sau biogas
3.3.4. So sdnh khi ning chuyén héa nitrit ciia don chiing v té hop chiing

Hiéu suat chuyén héa nitrit trong NT CNL sau bé biogas ctia L.
fermentum HT2 va P. stutzeri HT2 khong c6 sy chénh 1énh dang ké, nhung
hiéu suét chuyén héa nitrit ciia don chiing thap hop tir 8% - 12% so véi to
hop 2 chung. Do d6 st dung t6 hop cé hai ching véi ty 18 1:1 & mat do 10°
CFU/mL 14 t6i wu nhat cho x Iy nitrit trong NT CNL.
3.3.5. Khdo sdt ty ¢ phoi trén cdc chiing vi khudn chuyén héa amoni
Va nitrit phdn lgp dwoc dén hiéu qua xir Iy nwéc thai

- Céc ty 1& phdi tron khong tao ra sy khac biét vé kha nang xir Iy
COD, sau 72 gio xt ly, COD trong nudce thai da duoc xtr 1y hoan toan,
dat 100%; Doi ching dat 36%.

- Sau 36; 48; 60 gid c6 su khac biét vé hiéu suét xur Iy TN: Ty 1¢
2:1 xtr Iy tot nhét dat: 45%; 73%; 95%; Ty 1& 3:1 dat 37%; 64%:; 88%;
Ty 1€ 1:1 dat 35%; 61%; 85%; Ty 1€ 1:0 dat: 28%; 48%; 73%
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Ty 1& phdi tron (2:1) 1a phu hop cho viée ung dung t6 hop 3
ching chuyén héa amoni (B. megaterium HT1: B. lichniformis HT1: B.
subtilis HT1: 1:1:1) v6i 2 ching chuyén hoa nitrit (L. fermentum HT2 :
P. stuzeri HT2: 1:1) phan 1ap dugc vao viéc XLNT CNL sau biogas.
3.3.6. Khi ning XLNT CNL sau bé biogas bing cong nghé SBR két
hop bé sung cdc chiing chuyén hoa amoni va nitrit phan Iip duoc
3.3.6.1. Anh huong ciia ché d@é suc khi gian dodn 1 chu trinh

- Anh huwéng ciia ché ¢ suc khi dén hiéu qua xir Iy COD: Két
qua nghién ctru cho thy ché d6 suc khi anh huong nho dén hiéu suit xir
ly COD. Ca 3 ché d¢ déu cho hi¢u suat xir 1y dat 68 - 85%. Trong do,
ché d6 3 hiéu suat xir 1y trung binh COD cao va 6n dinh hon ché d6 1 va
2; dao dong trong khoang nhé tur 83 - 85%, COD dau ra dat cot B cua
QCVN 62-MT:2016/BTNMT.

- Anh huong ciia ché d@é suc khi dén hiéu qua xir 1y nito:

+ Hiéu qua xtr Iy N-NH,": N-NH," chua chuyén hoa triét dé & ca
3 ché d9, hiéu suat xir Iy dao dong trong khoang rong 50 - 80% va ting
twong ng v6i thoi gian suc khi ting: CP1: N-NH,": 50 - 58 %; CD 2:
N-NH,4": 70 - 75%; CD 3 N-NH,": 75 - 80%.

* N.NHAar vivo . = NoNHA+ ra Hidu suat xur 1y
S00 100

00 ~ = » b 80
300 * - o0

200 - 10
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Hinh 3.16. Hiéu qua xt Iy N-NH," ¢ ché d6 1 — TK/HK: 100/100 pht

* NNHA4 viso = NoNHAS ra Hidu sule xee 1y
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Hinh 3.17. Hiéu qua xir Iy N-NH," & ché d6 2 — TK/HK: 70/130 phut
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« N-NH4+ vio = N-NH4+ ra Hiéu suit xir Iy
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Hinh 3.18. Hiéu qua xt Iy N-NH,* & ché d6 3 - TK/HK: 40/160 pht

+ Hiéu qua khir nitrat/nitrit: Khi thay d6i ché do suc khi/thiéu khi
thi hi€u qua khir nitrat/nitrit gilra cac ché do suc khi c6 su khac nhau

CP 1: N- NO, va N- NOj sau xir Iy rat thap: 10 -15 mg/L

CP 2, dic biét 1a CP 3 lugng NO5™ rit cao so véi ché do 1

N-NO," thi trong ca 3 ché @6 déu rat tha"ip, c6 thé xem NO,™ da
duoc khir kha triét dé.

+ Hiéu qua xu 1v TN: CP1 cho hiéu Suat xur Iy TN tr 55 - 60%,
TN sau xu Iy dao dong tir 160 - 200 mg/L; CP 2 cho hiéu qua xir Iy TN
tlr 64 - 72%, TN sau xur ly dao dong tir 130 - 145 mg/L; CP 3 cho hiéu
qua xir 1y TN dat tir 42 - 54%, TN dau ra sau xir Iy dao dong tir 200 -
270 mg/L. Nhu vy, CP 2 cho hiéu qué xtr Iy TN cao nhit, TN sau xt ly
dat Cot B cuia QCVN 62-MT:2016/BTNMT.

« TN vio = TN ra Hiéu suit xir Iy

500 - 100 =
B =
s > - e
= 00 — . P = o * o *g0 =
z =
= 300 N . 60 =
= H
200 “ 0 T
‘ i o'l B g ¥y s & e 4 =

100 20

0 0
0 1 2 3 4 5 6 7 B 9 1011 12 13 14 15

Ihad glan (ngay)

Hinh 3.19. Hiéu qua xir 1y TN & ché d6 1 — TK/HK: 100/100 phit
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Hinh 3.20. Hiéu qua xt Iy TN & ché d6 2 - TK/HK: 70/130 phat
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Hinh 3.21. Hiéu qua xu Iy TN & ché do 3 - TK/HK: 40/160 phat
So sanh hiéu qua xtr Iy COD, N-NH," va TN giita cac ché do
nghién ciru duge téng hop ¢ Bang 3.1.
Bdng 3.1. So sanh hiéu qua xir Iy COD, NH," va TN giita cac ché do
Ché dé thi Hiéu suét xir 1i (%) .
nghiém CoD | NH; | T-N Ghi chu
Chéddpl | 68-75 | 50-58 | 55-60

TN dat Cot B cua
Ché d6 2 78-84 | 70-75 | 64-72 QCVN 62-
MT:2016/BTNMT
COD d@at Cot B cua
Ché d6 3 83-85 | 75-80 | 42-54 QCVN 62-
MT:2016/BTNMT
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Qua két qua tong hop ¢ Bang 3.1 cho thdy, ché do 2 1a ché do cho
hiéu qua xir Iy TN t6t nhat (dat Cot B ctia QCVN 62-MT:2016/BTNMT),
do d6 dé xuat chon ché do 2 - thiéu khi/hiéu khi: 70/130 phdt cho nghién
ctru tiép theo ciing nhu tmg dung vao thuc t& XLNT CNL sau xt 1y ky
khi bang cong nghé SBR két hop bd sung cac chung vi khuan chuyén hoa
amoni Vva nitrit phan 1ap dwoc. Tuy nhién, & ché d6 nay hidu qua xu ly
COD chua dat dugc gidi han cho phép thai quy dinh tai Cot B ctia QCVN
62-MT:2016/BTNMT, nén trong mg dung thyc té can xem xét ting thém
thoi gian syc khi/ting thém Iuong vi sinh bo sung dé nudc thai dau ra dat
quy dinh thai vé COD.
3.3.6.2. Anh huong ciia OLR, NLR dén hiéu sudt xir Iy
- Hiéu suat xiz ly COD: Tai trong COD thay dbi trong khoang 0,6

- 1,2 kg/m*/ngay véi 04 budc nhay (0,6; 0,8; 1,0; 1,2 kg/m*/ngay) thi hiéu
suat xa Iy COD hau nhu khong thay ddi, dao dong tir 78 - 85 %. Viéc
thay doi tai trong COD hau nhu khong anh huong dén hiéu suat xu ly co
thé 1 do khoang thay ddi tai trong COD trong nghién cau khong qua 1on,
thoi gian Iuu dbi véi nudce thai dai (tir 1,7 - 3,3 ngay), vi thé khoang thay
dbi tai lugng trong nghién ciru van trong kha ning chiu tai caa thiét bi.

- Hiéu suat xir Iy TN: Tai trong TN ting dan ¢ cac mic 0,15;
0,20; 0,25 va 0,3 kg/m*/ngay thi hiéu suat xi ly TN giam dan, tuong
tng 1a: 71 - 75%; 68 - 70%; 65 - 68% va 63 - 65%. Piéu nay ching to
chi can thay ddi tai trong trong mot khoang nhé ciing lam thay doi hiéu
suat xar Iy TN cua ca hé thng xir ly.

Tong hop két qua khao sat anh hudng tai trong COD, TN dén
hiéu qua xir Iy COD, TN cuia nghién ctru duoc thé hién & Bang 3.2.
Bang 3.2. Anh huong tai trong COD, TN dén higu qua xir Iy COD, TN

Tai trong COD, OLR

(kg COD/m?®.ngay) 06 08 10 12
Hiéu qua xir ly COD (%) 78 -85

Tai trong TN, NLR

(kg TN/m®ngay) 0,15 0,20 0,25 0,30
Hiéu suét xir Iy TN (%) 71-75 | 68-70 | 65 -68 | 63-65
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KET LUAN VA KIEN NGHI
1. KET LUAN

1) P4 phan 1ap va tuyén chon dugc bon chang vi khuan di dudng
c6 kha niang chuyén hda amoni tir mau nudc thai sau bé biogas cua 10
giét mo gia slic va mot sb trang trai chan nudi lon tai Ha Tinh. Chiing
duoc dinh danh, bao gom: B. megaterium HT1, B. licheniformis HT1, B.
subtilis HT1 va P. aeruginosa HT1. Cac chung nay c6 kha nang sinh
truong, chuyén héa amoni trong mot sb dicu kién moéi truong nudi cy
thuan loi nhu: pH: 7,0-7,5; nhiét do: 30 - 37 °C; DO: 4,5 - 7,0 mg/L va
bat loi nhu: méi truong nghéo dinh dudng, DO thép (0,1 mg/L), do
mudi 1én dén 3%. Kha ning chuyén hoa amoni cia ca bén chung kha
t6t, chuyén hoa hoan toan 750 mg/L amoni sau 05 ngay nudi cdy, trong
qué trinh chuyén hoa thi ngoai kha ning chuyén hoa amoni thanh nitrit
ching con chuyén hoa tiép nitrit thanh nitrat.

2) Pa phan 1ap va tuyén chon dugc hai ching vi khuan di dudng c6
kha nang chuyén hoa nitrit tir mau nudc thai nude thai sau bé biogas ciia
10 giét md gia stc va mot s trang trai chan nuéi lon tai Ha Tinh. Ching
dugc dinh danh, bao gom: L. fermentum HT2 va P. stuzeri HT2. Ca hai
chiing nay déu c6 kha ning chuyén héa nitrit théng qua trinh khir voi kha
nang kha tot (khir hoan toan 750 mg/L nitrit sau 04 ngay nudi cdy), dong
thoi c6 thé sinh truong va chuyén hoa nitrit trong mot s diéu kién moi
treong nudi cdy thun loi nhu: nhiét d6 37 °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 bét loi
nhu: d6 mudi 1én dén 3,0 %, DO thap dén 0,1 mg/L.

3) Phdi hop ba chung vi khuin chuyén héa amoni B. megaterium
HT1, B. lichniformis HT1 va B. subtilis HT theo ti 16 1 : 1 : 1 cho hiéu qua
oxy héa amoni cao hon tir 11 - 14% so véi don chung. Phéi hop hai chang
vi khuan chuyén héa nitrit L. fermentum HT2 va P. stuzeri HT2 theo ti 16 1
1 cho hiéu qua chuyén hoa nitrit cao hon tir 8 - 12% so vai don chang. Ti 1é
phdi tron thich hop cua hai nhém vi khuan chuyén héa amoni va nitrit cho
qué trinh loai bo nito trong nudc thai chin nudi lon sau bé biogas 142 : 1.

4) Pa thir nghiém xir 1y nude chin nudi lon sau bé biogas bang cong
nghé SBR két hop bd sung t hop hai nhom vi khuan chuyén hda amoni va
chuyén hda nitrit phan lap duoc bude dau cho thiy: (i) Ti 1é thoi gian suc
khi - ngung suc khi it anh huéng dén higu sut xu Iy chat hitu co, nhung
anh huéng ro rét &én hiéu xuat xt Iy TN (dao dong tir 42 - 72%), ti 1é thoi
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gian suc khi - ngung suc thich hop cho xtr Iy TN 14 130 : 70 (phat); (ii) Tai
trong COD thay ddi trong khoang 0,6 - 1,2 kg/m*ngay it anh huong dén
hiéu suét xir ly COD, trong khi d6 hiéu suét xtr Iy TN giam trong khoang 75
- 63% khi tang tai trong TN trong khoang 0,15 - 0,30 kg-N/m*/ngay.
2. KIEN NGHI

1) Tiép tuc khao sat, danh gid hiéu qua xu 1y cia to hop cic
ching vi khuan phén lap dugc tir nghién cru nay trong cac hé xur Iy
nude thai chan nudi lon bang cong nghé SBR ngoai thuc té.

2) Nghién ctru Gng dung cac ching vi khuan phan lap dugc tir
nghién ctru nay dé san xuét ché phim sinh hoc va mg dung vao thuc té.

NHUNG PONG GOP MOI CUA LUAN AN

1. Ba phan 1ap, chon loc va dinh danh dugc bon ching vi khuan di
dudng cd kha niang chuyén hdéa amoni (Bacillus megaterium HT1,
Bacillus licheniformis HT1, Bacillus subtilis HT1 va Pseudomonas
aeruginosa HT1) va hai ching vi khuan di dudng c6 kha ning chuyén
héa nitrit (Lactobacillus fermentum HT2 va Pseudomonas stuzeri HT2) tur
nudc thai sau bé biogas cua 16 giét md va trang trai chin nudi lon, véi kha
ning chuyén hoa tuong tng hoan toan amoni, nitrit & ham lugng cao
(<750 mg/L) sau 04-05 ngay nudi cdy. Cac ching vi khuan nay co thé
sinh truong, chuyén hoa hidu qua trong mot s6 didu kién moi truong bat
loi nhu: nghéo dinh dudng, DO thap (>0,1 mg/L), d6 mudi cao (<3%).

2. D3 xac dinh duoc ti 18 phdi tron hiéu qua cua hai nhém vi
khuan chuyén héa amoni va chuyén héa nitrit tuyén chon 1a 2:1 dé loai
bo ddng thoi nito va chat hitu co trong nudc thai chin nudi lon sau
biogas, trong d6, nhom chuyén héa amoni véi ti 1é Bacillus megaterium
HT1:Bacillus licheniformis HT1:Bacillus subtilis HT1 la 1:1:1; va nhdm
chuyén héa nitrit véi ti l¢ Lactobacillus fermentum HT2:Pseudomonas
stuzeri HT2 1a 1:1. Budc dau danh gia duoc hiéu qua xir ly COD va TN
trong nudce thai chan nudi lon sau biogas bang hé SBR két hop b sung
céc chung tuyén chon theo ty 1& phéi tron higu qua (2:1) & mot s6 ché do
van hanh gém: Thay ddi ti & thoi gian suc khi - ngirng suc (100/100
pht; 130/70 phut va 160/40 phat) cho hiéu qua xi Iy COD tir 68 - 85%
va hiéu qua xir Iy TN tét nhat 14 tir 64 - 72%, ¢ ty I¢ 130/70 phdt, TN
sau xir Iy dat Cot B caa QCVN 62-MT:2016/BTNMT; Thay ddi tai
trong TN trong khoang 0,15 - 0,30 kg-N/m®/ngay thi hi¢u suat xi ly TN
giam trong khoang 75 - 63%.
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