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NGHIEN CUU XU LY NUGC THAI SINH HOAT CHUNG CU
SAI GON PEAL BANG MO HINH BUN HOAT TiNH €0 BO SUNG
CHE PHAM BACILLUS SP. QUY MO PHONG THi NGHIEM

STUDY ON TREATMENT OF SAI GON PEAL APARTMENT WASTEWATER USING AN AEROBIC GRANULAR
SLUDGE MODEL SUPPLEMENTED WITH BACILLUS SP. AT LABORATORY SCALE
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TOMTAT

Da ¢d nhiéu nghién c(tu vé kha nang nitrat hda di dudng - khirnitrat hiéu khi cac
chiing Bacillus sp., trong nghién cttu nay, vi sinh Bacillus sp. & dang ché phdm dugic
st dung dé danh gid kha nang x Iy nuGc thai sinh hoat chung cu Sai Gon Peal quy
md phong thi nghiém trén mo hinh bun hoat tinh & cac mat dd vi sinh khac nhau
(2,7.107 CFU/mlL, 0,93.10% CFU/mL va 1,8.10° CFU/mL). Két qud, 6 mat dd vi sinh
khodng 0,93.10° CFU/mL, tai trong hitu c 0,48 kg COD/m*.ngay, MLSS = 2500mg/L,
HRT = 6h thi hiéu qua x(Iy chét 6 nhiém cao nhat (hiéu qua xd Iy COD dat 86%, Nito
dat 74%, N-NH,* dat 91%) va N-NH,* dat QCVN 14:2008/BTNMT, ct B.

Tir kha: Khir nitrat hiéu khi, Bacillus sp., xt Iy nito, bun hoat tinh, nudc thdi
sinh hoat.

ABSTRACT

There have been many studies on the ability of heterotrophic nitrification -
aerobic denitrification Bacillus sp. In this study, Bacillus sp. in the form of
amicrobial product was used to evaluate its ability to treat wastewater from Sai
Gon Peal apartment at the laboratory scale using an aerobic granular sludge
model at different microbial concentrations (2.7x10” CFU/mL; 0.93x10® CFU/mL
va 1.8x10° CFU/mL). The results showed that at a microbial concentration of
about 0.93x10% CFU/mL, organic load 0.48kg COD/m?.day, MLSS = 2500mg/L, and
HRT = 6h, the highestremoval efficiency of pollutants (COD removal
efficiency reached 86%, Nitrogen: 74%, N-NH,*: 91%) and N-NH,* was achieved,
meeting the standards of QCVN 14:2008/BTNMT, column B.

Keywords: Heterotrophic denitrification, Bacillus sp., nitrogen treatment,
activated sludge, domestic wastewater.
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1. GIGI THIEU
Hién nay van dé xt ly nito trong nudc thai dac biét la
nudc thai sinh hoat dang dugc chd trong. Ba c6 rat nhiéu
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quy trinh va cong nghé xt ly da dugc nghién cuu, trong do
qua trinh nitrat hda - kh{ nitrat sinh hoc la mot quy trinh kinh
té nhat d€ loai bo nits trong nudc thai dé thi [7]. Qué trinh
nito trong nudc thai hién nay chu yéu theo quy trinh oxy hda
NH4* thanh NOs5™ (Nitrat hda) va sau d6 la kh{t sinh hoc NO5’
thanh N, (kh( Nitg) dua trén qua trinh hi€u khi va thi€u khi
tuong ung [4, 6, 8, 17, 18]. Ngoai ra, hién nay con cé mot sé
nghién ctu khac vé khi nitg nhu oxi héa amoni ky khi
(anamox) [5, 14] va kh nita hiéu khi [9, 10, 15, 19, 20].

Ngay nay c6 nhiéu nghién ctu tap trung vao céc cdng
nghé loai bo nito sinh hoc mdi, trong dé tap trung vao viéc
phat hién cac vi khuan “khr nitrat di dudng - khit nitrat hiéu
khi” [21]. M6t s6 nghién ctiu tap trung vao qua trinh nitrat héa
nitrit nham loai bd nits trong nudc thai, day c6 thé [a mét qua
trinh cdt ngan dé tiét kiem oxy cho qua trinh nitrat hda va yéu
cau carbon cho qua trinh kh nitrat [3], tdic la qua trinh nitrat
héa - kh(r nitrat dugc thuc hién theo quy trinh mét buéc trong
dé amoni bi oxy hoa truc ti€p thanh N, [1, 4, 8, 111.

Gan day, cac nghién ctu tap trung vao cac vi sinh vat
nitrat héa-kh nitrat hi€u khi, déc, bai vi chiing dong vai tro
quan trong trong qua trinh nitrat héa va khir nitrat déng thoi
trong cuing moét hé théng nha kha nang chiu oxy va st dung
cac chat hiiu ca phu hgp véi nhau, so vai cac qua trinh nitrat
hoéa va khtt nitrat truyén théng [11]. Do d6, vi khuan nitrat
héa di duéng hiéu khi c6 thé phu hgp hon dé gidm su tich
tu cac hgp chat nito trong nudc thai.

Nhiéu loai vi sinh vat nhu Paracoccus denitrificans,
Alcaligenes faecalis, Microvirgula  aerodenitrificans,
Acinetobacter va Bacillus dugc phan lap ti dat va hé thong
XU ly nuéc thai da dugc phat hién la c6 kha nang nitrat hda
di duéng va kh nitrat hi€u khi [11, 16, 22]. Trong d0, loai
Bacillus chiém uu thé han cac loai khac va la loai chu luc
trong hé théng xt ly nudc thai, co lién quan qua trinh nitrat
héa di dudng [8].

Bacillus 1a vi khudn dugc st dung rat phd bién lam ché
pham sinh hoc vi chiing cé kha nang san xuat nhiéu enzyme
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ngoai bao (nhu amylase, protease, cellulase,...), qua dé giup
phan hay bun ba hiu co, tiét khang sinh sinh hoc
(bacteriocins) diét vi khudn gay bénh, dic biét vi khuan tén
tai trong san pham dudi dang bao ti nén c6 thé duy tri kha
nang séng tét, thé hién dugc chiic nang sau mot thdi gian
bao quan lau dai [12]. Bacillus c6 thé bao gém cac vi khuin
hiéu khiva ky khi tly tién s6ng trong nhiéu moi trudng s6ng,
do dé mét lugng 16n Bacillus trong hé thong xdr ly dé dang
dugc phan lap khoi méi trudng. Ngoai ra, Bacillus khong déc
va chiu dugc diéu kién nhiét do, pH va mudi [8].

Tai Han Quéc, quy trinh B3 (Bio Best Bacillus) da dugc
biét dén nhu mét cdng nghé tién tién hé thong xr ly nudc
thai trong do cac chung Bacillus da chiém uu thé. Nghién
cltiu cho thdy quy trinh B3 véi cac chang Bacillus c6 kha
nang loai bd nito va phot pho cling nhu chat hitu co mot
cach hiéu qua [2].

Cac vi khudn Bacillus nhu Bacillus coagulans, Bacillus
licheniformis va Bacillus subtilis dugc coi la ché phdm sinh
hoc gia dinh, da dugc iing dung réng rai trong nganh nudi
tréng thiy san dé tao diéu kién thuan Igi cho tang trudng,
ngan nglia bénh tat va cai thién chat lugng nudéc [4]. Do vay,
khi bé sung Bacillus sp. vao méi trudng nudc thai, ching sé
thich nghi va chuyén héa, sir dung cac chat thai hitu co dé
tang trudng, thong qua dé lam cho mai truong nudc tré nén
sach hon [12].

Trong nghién ctiu nay, ché phadm Bacillus sp. cung cap
b&i Cong ty C8 phan Cong nghé sinh hoc Tién Phong dugc
st dung dé khéo sat kha nang xt ly nudc théi sinh hoat cho
chung cu Sai Gon Peal & quy mé phong thi nghiém.

2. THUC NGHIEM
2.1.Vatliéu

- M&u nudc dugc 1ay tir hé gom, mau bun dugc 1ay tai bé
xt ly bun cia hé théng xdr ly nudc thai chung cu Sai Gon Peal.
Bang 1. Két qua phan tich nudc thai sinh hoat chung cu Sai Gon Peal

b in . o QCVN
STT | Chitiéu Don vi Két qua 14:2008/BTNMT, Cot B
1 |pH - 7,25+0,0229 5-9
2 |BODs(20°C)  mg/l 138 50
3 ({C0D mg/| 197,84 +0,1534 -
4 |TSS mg/| 206,6 +1,7997 100
5 |N-NH/ mg/| 76,95 +0,2591 10
6 |N-NO; mg/| 0,76 +0,0089 50
7 |Téng Nito mg/| 77 £0,2416 -
8 |Téng MPN/100ml 19.000 5.000
Coliforms

- Ché ph&m vi sinh Bacillus sp. tt Cong ty C8 phan Céng
nghé sinh hoc Tién Phong.
Bang 2. Thanh phan ché& pham Bacillus sp. trong 1kg san pham

STT Chi tiéu Don vi Gia tri
1 | Bacillus Subtilis (FU/g 9.10"
2 | Bacdillus licheniformis (FU/g 9.10"
3 |Chdt mang (Zeolite vira du Tkg) kg 1,0

Ngudn: Cong ty (6 phan Cong nghé sinh hoc Tién Phong
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Hinh 1. Ché& phdm vi sinh Bacillus sp.
2.2. M6 hinh thuc nghiém

M6 hinh thuc nghiém nhu trong hinh 2 véi cac théng sé
m& hinh nhu bang 3.

Hinh 2. M6 hinh thuc nghiém
Bang 3. Thong s6 mé hinh

STT Théng sé Don vi Bé aerotank Lang
1 HRT h 6 2
2 Luu lugng I/h 3 3
3 Thé tich an’? 18.000 6.000
4 Dai am 30 10
5 Rong m 20 20
6 (ao m 30 30
7 Vat liéu Mica

2.3. Bé tri thi nghiém

2.3.1. Thinghiém 1: Xdc dinh cdc théng sé vén hanh mé
hinh thuc nghiém

Tién hanh van hanh mé hinh theo mé, nuéc thai duoc
dua vao bé Aerotank cling véi bun hoat tinh da dugc nudi
thich nghi tur trudc, suc khi dé duy tri DO = 4,0 - 4,2mg/I, tién
hanh van hanh mo hinh gian doan (cho 15 lit nudc thai vao
bé, b sung bun hoat tinh theo ty I& tuang Ung vdi gia tri
MLSS da xac dinh, ti€n hanh suc khi, sau 2, 4, 6, 8 gid tién
hanh 18y mau 1 1an dé danh gia, sau d6 vé sinh bé va tién
hanh mé mdi) [17]. Thay d8i lugng bun hoat tinh trong mé
hinh théng qua gid tri gia tri MLSS = 2000 - 3000mg/L, tuong
Ung véi moi gia tri MLSS khac nhau (2000mg/L, 2500mg/L,
2700mg/L va 3000mg/L) tién hanh khao sat, danh gia trong
07 ngay [17]. Sau khoang thdi gian 2, 4, 6 va 8 gi& mdi ngay
sé tién hanh 1dy mau phan tich cac chi tiéu (pH, MLSS, SV,
COD, NOs', NO;, NH,*) dé danh gia. Tu d6 xac dinh cac théng
s6 van hanh ctia mé hinh.
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2.3.2. Thi nghiém 2: Xdc dinh khd néng xir ly chdt é
nhiém ciia mé hinh thuc nghiém khi khéng cé bé sung va
€6 bé sung ché phdm Bacillus sp.

Trén co sG cac thong s6 mé hinh da lua chon & thinghiém
1 (MLSS, DO, HRT), tién hanh van hanh md hinh lién tuc.
Nudc thai dugc bom dinh lugng dua vao bé Aerotank vdi tai
trong hiru co 0,48kg COD/mi.ngay [17]. Tién hanh thi
nghiém trong 04 trudng hop: khéng bé sung ché pham
Bacillus sp. va c6 b8 sung ché pham Bacillus sp. (mat d6 vi
sinh tir 107 CFU/mL, 108 CFU/mL va 10° CFU/mL [17]). Lugng
ché& phdm thuc té€ cho vao bé la 05g ché pham/bé 15 lit
(tuang tng mat do visinh 13 2,7.10” CFU/mL); 15g ché pham/
bé 15 lit (tuong tng mat dé vi sinh 13 0,93.108 CFU/mL); 3009
ché& phdm/ bé 15 lit (tuong tng mat do vi sinh 1a 1,8.10°
CFU/mL). M6i méat d6 vi sinh dugc nuéi thich nghi trong 05
ngay dau, sau dé tién hanh khao sat trong 10 ngay lién tuc,
méi ngay Idy mau 01 lan dé danh gia théng qua cac chi tiéu
cac chi tiéu (pH, MLSS, SVI, COD, NOs, NOy, NH4).

2.4. Phuong phap phan tich
2.4.1. Cdc phuong phdp phan tich mau

Bang 4. Cac phuang phap phan tich

STT | Chi Phuong phap Don Thiét bi
tiéu vi
1 pH | TCUN 6492:2011 Chat lugng nuéc-| - | Mdy do Hanna
Xdc dinh pH Gidy pH
2 (0D | TCVN 6491:1999 Chat lugng nudc - | mg/L |Mdy pha mau
Xac dinh nhu cau oxy hda hoc (COD) COD; Buret
3 MLSS | TCVN 6625:2000 Phuong phap khoi | mg/L | Gidy loc; Ta sdy;
lugng (an phan tich
4 NO, |TCVN4561- 1988- Nudc thai- Xac| mg/L | Mdy quang pho
dinh ham lugng Nitrit
5 NO; | TCVN 6180:1996 Chat lugng - Xac| mg/L | Mdy quang pho
dinh nitrat - Phuong phap tréc phd
dung axit sunfosalixylic
6 NH,* | SEEWW 4500 - Phuong phap chudn | mg/L | Méy quang phd
phan tich nudc va nudc thai - Xac
dinh amoni
TKN | Standard Method 4500-N mg/L | B9 Kjeldahl
DO | Phuong phdp Winkler mg/L | Chai DO

2.4.2. Phuong phdp tinh két qua

- Chi s8 SVI: Chi s6 bun bang thé tich (mL) chiém ché cua
1g bun kho sau 30 phat ldng trong 6ng tru. Chi s6 bun dugc
xac dinh bang cach trén mau hén hop that déu roi rot vao
éng tru dén muyc 20mL va dé 1ang, sau d6 danh dau thé tich
chiém ché clia bun va xac dinh néng dé bun theo chat khé.

\"
SVI=——,(mg/L 1
MLSS( 9/b) M
Trong d6: V la thé tich nudc trong 8ng dong, mL; MLSS 13

néng dé bun hoat tinh, mg/L.

- M4t dé vi sinh: Chuan bi cac 6ng nghiém chiia 09 mL
nudc mudi sinh ly (0,85%) dugc tiét trung & 121°C trong 20
phut. Lay Tml m&u nudc cho vao 6ng nghiém chita 09mL lac

Website: https://jst-haui.vn

déu ta c6 ndng do6 pha lodng 107, ti€p tuc pha loang dén
néng dé thich hgp sau d6 dem 0 & 80°C trong 20 phut. Dung
micropipete hat chinh xéc 0,1mL dung dich vi khuin cho
vao moi truong dia thach chuyén biét Nutrient Agar (NA),
dung que trai déu cho khé hoan toan, thi nghiém thuc hién
trong diéu kién vo trung. Cac dia dugc mang di u & 28°C
trong 24 gid. Sau dd, dém s6 khudn lac trén dia petri (s6
khuan lac nam trong khoang tur 20 - 200) [17].

S8 lugng vi khudn dugc tinh theo cdng thuc:

DPon vi hinh thanh khun lac = S6 khuén lac x d6 pha
loang x 10, (CFU/mL) ()

Mat d6 vi sinh vat c6 trong ché phdm dugc tinh theo
céng thuc:
A= N ,
n.V.f +..+n.V.f

(CFU/mL) 3)

Trong do:

A la mat d6 té€ bao trén mét dan vi thé tich, CFU/mL.

N I3 t6ng s6 khuén lac dém dugc trén i dia da chon, s6
khuan lac.

V 1a thé tich m&u mang di trai trén dia pettri, mL.

n la s6 dia theo néng dé, dia.

fla hé s6 pha lodng tuong tng & dia.

2.4.3. Phuong phdp xir ly sé liéu: két qua dugc xu ly
thong ké st dung Microsoft Excel.
3. KET QUA VA THAO LUAN
3.1. K&t qua xac dinh cac théng s6 van hanh mé hinh thuc
nghiém

100
%
80
70

Hiéu suat xit 1y, %

4 6 8

Théi gian xw 1y, gior

e MILSS 2000 ==@== LSS 2300 MLSS 2500

=@ MLSS 2700 ==®==NMLSS 3000

Hinh 3. Hiéu sudt x( Iy COD theo thi gian & cac MLSS khac nhau

Hiéu suét xit 1y, %

4 6 8
Thoi gian xw 1y, gior

=== MLSS 2000 ==®==MLSS 2300 MLSS 2500

=@ MLSS 2700 === MLSS 3000

Hinh 4. Hiéu sudt xt Ij N-NH,* theo thdi gian & cac MLSS khac nhau
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Nham dam bao cac théng s6 van hanh mé hinh dat két
qua tét, nhém tién hanh khao sat mot sé thong sé clia mé
hinh & ché dé khéng lién tuc. K&t qua khao sat & ché do nay
dugc thé hién & hinh 3 + 6.

Qua hinh 3 va 4, hiéu qua x{ ly COD va N-NH,* thay déi
theo thdi gian va lugng bun hoat tinh dugc dua vao mé hinh:
Trong thai gian 2 gig, 4 gio, hiéu qua xdr ly COD va N-NH,*
tang dan, dat gia tri cao nhat & 6 gid, sau do6 hiéu qua xu ly
giadm dan. Diéu nay c6 thé ly giai nhu sau: Trong giai doan
nay vi sinh vat trong bé dang & giai doan tang trudng do do6
vi sinh vat st dung céac chat 6 nhiém dé sinh trudng va phat
trién nén lam gidm dang ké luong chat 6 nhiém. Sau 6 gis
lugng ca chat con lai trong bé gidm dang ké nén vi sinh vat
roi vao giai doan suy vong va chét dan dén lugng chat 6
nhiém tang tré lai [17].

Mét khéc, hiéu qud x( ly ciia COD va NH4* tuong Ung véi
gia tri MLSS = 2500mg/L va thgi gian luu nuéc HRT = 6 gid
(hinh 3 va 4) khi van hanh gian doan cho hiéu qua cao nhat
(hiéu qua xtr ly COD dat 85%, N-NH4+ dat 74%). Diéu nay
ching td mo hinh phl hop véi cac gia tri khao sat nay.

Dong thai, ti€n hanh khao sat 7 ngay lién tuc & MLSS =
2500mg/L, HRT = 6 gid, két qua cho thay hiéu qua xr ly COD
va N-NH,* ctia mé hinh dat két qua cao va 6n dinh (hinh 5).
Hiéu qud x{ ly COD trung binh la 85% (COD con lai trung
binh 1a 29,29 £ 0,778mg/L); N-NH,* la 80% (N-NH,* con lai
trung binh 1a 15,06 + 0,198mg/L).

Két qua nay kha phu hgp véi mét sé nghién cdu trudc
cla Thao va cong su (1999), khi nghién ctru xt ly d6i véi nudc
thai sinh hoat KTX Trudng Dai hoc Cong nghiép Thuc phdm
TP.H6 Chi Minh [17].

100

Hiéu sut xit Iy, %

: J 2 3 4 5 6 » 4
Thaoi gian khao sat, ngay

Hinh 5. Hiéu qué x( Iy COD, N-NH,* va tng Nito ctia md hinh & MLSS =
2500mg/L, HRT =6 gio

Tuy nhién, Téng Nita dugc xtr ly kha thap, hiéu suat chi
dat trung binh khoang 10% (Téng Nitd con lai trung binh la
68,21 + 0,572mg/L) (hinh 5). Diéu nay c6 thé ly giai do trong
diéu kién hiéu khi, lugng N-NH4* ch(1 yéu dugc chuyén héa
thanh N-NO; do vay lam cho t6ng lugng Nito trong bé
khéng gidm nhiéu. K&t qua phan tich chuyén héa N-NO, va
N-NO; trong bé cho thay lugng N-NOs™ trong bé ting dang
ké (hinh 6), trung binh dat 51,37 + 0,477mg/L.

Nhu vay, tir két qua thuc nghiém trén cac théng sé van
hanh mo hinh thyc nghiém nhu sau: DO = 4,0 - 4,2mg/L;
MLSS = 2500mg/L; HRT = 6 gi& dugc lua chon dé khdo sat
cac giai doan tiép theo.
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Néng a6, mg/L
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Thaoi gian khao sat, ngay
= Nitrite vao
Nitrate vao

¥ Nitrite trong bé
® Nitrate trong bé

Hinh 6. Chuyén héa Nitrit va Nitrat trong bé 6 MLSS = 2500mg/L, HRT = 6 gi&
3.2. Két qua xac dinh kha nang xi ly chat 6 nhiém ctia mé
hinh thuc nghiém khi khéng ¢6 bé sung va c6 bé sung
ché& pham Bacillus sp. & cac mat dé vi sinh khac nhau

Tién hanh khao sat mé hinh & giai doan lién tuc véi tai
trong hltu co 0,48kg COD/m3.ngay [17], trong 4 trudng hop
khéng bé sung ché phdm va c6 bd sung ché phdm vi sinh
Bacillus sp. (2,7.10 CFU/mL, 0,93.10® CFU/mL va 1,8.10°
CFU/mL) va duy tri cac théng sé mé hinh da dugc chon & thi
nghiém 1. Két qué khao sat dugc thé hién & cac hinh 7 + 9.

250

200

15
0 I .I l -I . -I l -I

2,7.107CFU/mL  093.105CFU/mL  1,8.10° CFU/mL
Mat d¢ vi sinh vat

Noéng d6, mg/L
th
=}

15}
=]

£

Khéng ché pham

ECODvio mCODra ®Amonivio MAmonira ®TongNviao "TongN ra

Hinh 7. Néng dd trung binh COD, Amoni va téng Nito & cdc mat do vi sinh khac
nhau

100 - Khong ché phim 2,7.10’CFU/mL 0,93.108 CFU/mL 1,8.10°CFU/mL
50 1S epottee | TITEEITESE | steteeteee
80 @uetne"Ngteg0=0

g 70 NA-H
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=

750

€ w0 W’

Z

= 30
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12345678 910111213141516171819202122232425262728293031323334353637383940414243

Thai gian khao st, ngay

COD =8=NH4+ =8=TéngN

Hinh 8. Hiéu qué xir Iy COD, amoni va Tong Nito & cic mat d6 vi sinh khac nhau

Qua hinh 7 va 8 ching té khi b6 sung ché pham vi sinh
Bacillus sp. & cac mat dé 2,7.10” CFU/mL, 0,93.108 CFU/mL va
1,8.10° CFU/mL vao moé hinh xtr ly Aerotank & phong thi
nghiém thi hiéu qua xt ly COD, N-NH,* va téng Nitc dat hiéu
qué cao hon khi khéng c6 ché phdm vi sinh.

Vé hiéu qua xtr ly COD & cac mat dé khac nhau hau nhu
khéng thay déi so vai khéng cé ché phdm (6 2,7.107 CFU/ml:
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86%; 0,98.10° CFU/ml: 87%; 1,8.10° CFU/ml: 87%; khong ché
pham: 86%). Tuy nhién vé hiéu qua xdr Iy N-NH,* va téng Nitg
c6 su khac biét 16n, cu thé:

+ Hiéu qua xr ly N-NH,* tang khi bé sung ché pham
Bacillus .sp: & 2,7.10” CFU/mL hiéu qua xtr ly N-NH4* dat 87%
(N-NH4* con lai: 10,11 £ 0,241mg/L), 3 0,93.108 CFU/mL hiéu
qud xt ly N-NH,* dat 91% (N-NH4* con : 7,28 +£ 0,069mg/L) va
3 1,8.10° CFU/mL hiéu qua xt ly N-NH4+ dat 88% (N-NH.* con
lai: 9,34 + 0,13mg/L).

+ Hiéu qua xa ly téng Nita tang khi b6 sung ché pham
Bacillus .sp: & 2,7.107 CFU/mL hiéu qua x ly téng Nitc dat
39% (t6ng Nitg con lai: 47,45 = 0,705mg/L), & 0,93.10°
CFU/mL hiéu qua xt ly téng Nita dat 74% (t6ng Nito con lai:
20,46 £ 0,554mg/L) va & 1,8.10° CFU/mL hiéu qua xt ly téng
Nito dat 69% (t6ng Nito con lai: 23,92 + 0,408mg/L), trudng
hop khéng c6 ché pham hiéu qua xt ly téng Nitc chi dat 8%
(téng Nita con lai: 70,66 + 0,289mg/L).

Piéu nay chung to rang nito dang N-NH,* truéc tién cé
thé dugc chuyén déi thanh NO, thong qua qua trinh nitrat
héa di dudng. Nito bi mat c6 thé duoc chuyén ddi thanh cac
san pham khi thdng qua qua trinh nitrat héa di duéng két
hop véi qué trinh khir nitrat hiéu khi, trong d6 cac san pham
nitrat héa di duéng dugc st dung truc ti€p lam chat phan
ung khr nitrat [18].

Bén canh d6, mét phan nito cé thé dugc déng hoda vao
vat liéu ndi bao; mét phan nito dugc khtr mot cach dong déu
thanh cac sadn pham khi thong qua qua trinh nitrat héa di
duéng két hgp véi qua trinh khi nitrat hiéu khi (NH,"-
NH,OH-NO,-N,0-N,), trong dé ciing di kém véi su chuyén
hoéa lan nhau cla nitrit va nitrat [18].

Diéu nay phu hgp vdi cac bao cao trudc day rang viéc loai
bé amoniac bang qua trinh nitrat héa di duéng cha yéu la
do su déng hoa cua vi khuan va chuyén déi dong thai thanh
khi nito [4].

Nhu vay, c6 thé thay khi bé sung ché phdm ché& pham
Bacillus .sp c6 thé loai bd N-NH,* bang déng thai nitrat hoa
di dudng va kh nitrat hi€u khi. Déng thai, ham lugng nitrit
va nitrat gidm déang ké véi su phat trién nhanh chéng cla
chiing trong giai doan log (hinh 9), cling nhu néng dé téng
nito gidm ro rét.

Khong ché phim 2,710’ CFU/ml 0,93..108 CFU/ml 1,8.107 CFU/ml
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Hinh 9. Chuyén héa Nitrit va Nitrat trong bé Aerotank & cac mét dé vi sinh khac
nhau
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Két qua nghién ctiu nay cling tuong thich vdi két qua
nghién ctu cta Ngan (2012) khi tién hanh nghién ctu kha
nang xu ly N-NOs” trong nudc thai thay san bang chiing Bacillus
sp. [13] va két qua nghién cttu clia Thao va cdng su (2019) khi
nghién ctu kha nang xur ly nudc thai sinh hoat bang céng nghé
bun hoat tinh ¢ bé sung ché pham Bacillus sp. [17].

4, KET LUAN

Ché phdm vi sinh Bacillus sp. do Cong ty C8 phan Cong
nghé sinh hoc Tién Phong cung cap c6 kha nang xt ly dugc
nito trong nudc thai chung cu Sai Gon Peal véi hiéu qua xU
ly cao va én dinh.

G'taitrong hitu co 0,48 kg COD/m3.ngay, HRT = 6 gidy, mat
d6 ché& pham vi sinh Bacilus sp. 0,93.10% CFU/mL thi hiéu qua
xU ly cao nhat va én dinh nhat: hiéu qua x ly COD dat 87%;
téng Nito dat 74% (tng Nitd con lai: 20,46 + 0,554mg/L) va
N-NH,* dat 91% (N-NH,* con lai: 7,28 + 0,069mg/L), dat
QCVN 14:2008/BTNMT, cot B.
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