CONG NGHE

NGHIEN CU'U KHA NANG XU LY NUGC THAI SINH HOAT
BANG CONG NGHE BUN HOAT TINH CO BO SUNG
CHE PHAM SINH HQC BACILLUS SP.

INVESTIGATING THE POSSIBILITY OF DOMESTIC WASTEWATER TREATMENT
USING ACTIVATED SLUDGE TECHNOLOGY ADDED BACILLIUS SP.

TOM TAT

Qué trinh nghién citu xir Iy nude thai sinh hoat bang cdng nghé bun hoat
tinh ¢ bd sung ché phdm sinh hoc Bacillus sp ¢ 3 tai trong: 0,48 kg
COD/m®.ngay; 0,64 kg COD/m®.ngay; 0,96 kg COD/m®.ngay nham myc dich dira ra
mot phuong phap x{ Iy don gian, hiéu qua va phu hop véi nhitng noi c6 quy md
Xt 1y nho nhu ky tic xa. Két qua cho thdy & mét d6 vi sinh vat khoang 10° CFU/mL
thi hiéu qua x( Iy chat 6 nhiém cao nhét va dat QCVN 14:2008/BTNMT, c6t B; thoi
gian lyu nude thich hop cho 3 tai trong & trén lan luot Ia 8h, 6h, 4h; Ngoai ra
nhom vi khuan Bacillus sp con c6 kha nang lam gidm nong d6 NO,” ¢6 trong nurdc
thai ¢ diéu kién hiéu khi, day 1a mdt két qua quan trong, ¢ kha nang (ing dung
thue tién, vi 6 thé sir dung luong ché pham sinh hoc thich hop thay thé cho mot
bé thi€u khi dé x( Iy NO,.

Tlr khoa: Ché pham sinh hoc bacillus sp, céng nghé biin hoat tinh, nuréc théi
sinhhoat.

ABSTRACT

Investigating the possibility of domestic wastewater treatment using
activated sludge technology added bacillus sp. is operated at three Organic
loading rate (OLR) ( 0.48; 0.64 and 0.96 kg COD/ m*.day) for purpose of searching
the simple, effective and useful method that can be applied for small treatment
scale such as dormitory. The experimental results indicate that at the
microorganism density about 10° CFU/mL has the highest removal efficiency
may achieve the Vietnamese technique standard QCVN 14:2008/BTNMT, type B;
The Hydraulic rention time (HRT) are 8, 6, 4 hours; Besides, bacillus sp. also has
ability to reduce NO; concentration in aeration condition, therefore it can be
applied to alternate for anoxic tank.

Keywords: Bacillus sp, activated sludge technology, domestic wastewater.

'Khoa MT - TN & BBKH, Truong Dai hoc Cng nghiép Thyc pham TP.HCM
2khoa Hoa, Trrong Dai hoc Quy Nhon

3Khoa CAng nghé 6 t6, Trudng Dai hoc Cong nghiép HaNoi

"Email: tranthuhien@qnu.edu.vn

Ngay nhan bai: 15/10/2018

Ngay nhan bai stta sau phan hién: 18/12/2018

Ngay chdp nhan dang: 25/02/2019

100 | Tap chi KHOAHOC & CONG NGHE @ S6 50.2019

Tran Blrc Thao®, Tran Thi Kim Chi?, Trvong Thi Thay Trang?,
Nguyén Thi Liéu?, Tran Thi Thu Hién?", Nguyén Tién Han®

1. DAT VAN BE

Nuéc thai sinh hoat bang khoang 80% lvong nwéc duoc
cdp cho sinh hoat. Nwéc thai sinh hoat thuong chira cac tap
chét khac nhau, cac thanh phan nay bao gom: 52% chat
hitu co, 48% chat vo co. Ngoai ra, trong nwéc thai sinh hoat
con chtra nhiéu loai sinh vat gay bénh va cac doc to cla
chung. Phan 16n cac vi sinh vat co trong nuéc thai la cac vi
rat, vi khuan gay bénh nhu ta, ly, thvong han,...[7].

Theo H®i Bao vé thién nhién va mdi truong Viét Nam
(VACNE), nwéc thai sinh hoat chiém khoang 80% tong so
nwéc thai & cac thanh phd, la mét nguyén nhan chinh gay
nén tinh trang 6 nhiém nwéc hién nay va van dé nay c6 xu
huéng ngay cang tang.

Nuéc thai sinh hoat 1a thanh phan chd yéu trong hé
thong nuéc thai cla ky tlc xa truong Pai hoc Céng nghiép
Thuc phdm TP.HCM, véi ham lvong nhiém ban hitu co kha
cao néu khéng qua xi ly s& gay ra nhirng hau qua 6 nhiém
nang né cho nguodn ti€ép nhan.

Vi khuén Bacillus la nhitng trec khuén, chdng thudc vi
khuan hiéu khi tuy tién, c6 kha nang tao bao tir vi vay
chiing ¢6 kha nang duy tri sy séng rat cao. Cac hop chat
chtra nito trong nuéc thai sé duoc loai vi khuan nay phan
giai rat nhanh. Qué trinh phan hdy nay xay ra do enzym
protease cUa vi khuan tao ra. Bay la nhirng enzym ngoai
bao, ching phan giai protein thanh cac peptit ngén, cac
axit amin. Cac axit amin ti€ép tuc bi phan giai thanh NH,,
H,S, indol, scatol, CO, va H,0 [7]. Trong diéu kién cé oxy,
Bacillus s& gop phan lam giam 6 nhiém hitu co trong nudc
thai va tham gia vao qua trinh phan nitrat dé xt ly nito
trong nuwéc thai. Ngoai ra thi loai vi khuan nay con cé wu
diém la cé thé sir dung duoc da dang ngudn co chat dé
tdng sinh khoi va phat trién. Do vay, loai vi khuan nay co
thé (’ng dung trong Inh vuc x& ly nwéc thai.

O Viét Nam c6 mot s& két qua nghién clru clia cac tac
gid nhu: Khat Hiru Thanh va Bui Van Pat (2010) da phan lap
va tuyén chon cac chiing vi khuan Bacillus dé tao ché pham
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sinh hoc str dung trong nudi tréng thay san; H6 Thanh Tam,
Tran Hoai Phong, Cao Ngo Diép (2014), da st dung vi khuan
dong tu ap dung trong xtt ly nuéc thai chan heo sau biogas;
Cao Ngoc biép, Tran Thj Thwa, Ha Thanh Toan (2015) da
dung vi khuan chuyén héa nito Pseudomonas stutzeri va vi
khuan tich Ity polyphosphate Bacillus subtilis dé loai bd
dam, Ian trong xt Iy nudce thai giét mo gia cam; Vi Thi Dinh,
Phan Thi Thu Nga, Hoang Trung Doan, Tran Lién Ha (2018)
da phan lap, tuyén chon chlng vi khuan ng dung x& ly
nwéc thai nha may gidy... Cac két qua nay da chiing té dugc
hiéu qua xt ly cao clia nwéc thai c6 bod sung cac ché pham
sinh hoc [4, 5, 9].

Trong nghién ctru nay, ching tdi tién hanh nghién ctru
céng nghé bun hoat tinh c6 bé sung ché pham sinh hoc
bacillus sp. trong x& ly nuéc thai sinh hoat cla ky tdc xa
tredng Pai hoc Cong nghiép Thuc phdm TP.HCM nham
muc dich danh gia hiéu qua xt ly chat hitu co va chat dinh
duéng dé loai bd chat 6 nhiém trong nudc thai trude khi
thai bé ra méi trvong theo diing quy dinh clia phéap luét.

2. THUC NGHIEM
2.1. b6i twgng nghién clru

2.1.1. Nuwéc thai nghién ctru

Nuéc thai dwgc lay tai miéng hé thu gom, khu xt ly
nuoc thai ky tlc xa Trwong Pai hoc Cong nghiép Thuyc
pham TP. HCM. Nuwdc thai dwoc 18y hdng ngay, thoi gian 1y
mau tir 7 - 8 h sang véi lvu lwong nudce thai tir 40 - 60
L/ngay theo tiéu chuan Viét Nam TCVN 6663 - 1:2011. Dé
mo hinh hoat dong ding theo tai trong nghién cliu ta tién
hanh pha lodng nuoc thai. Nwéc thai dau vao hé théng cé
thanh phan nhu bang 1.

Bang 1. Thanh phan nudc thai sinh hoat

STT| chitieu | Donvi Giatri QCVN 14:2(;08/BTNMT
1 pH - 65-76 5-9
2 | oD mg/l | 128-198 -
3| BOD, | mgL | 89-138 50
4 TSS mg/L 100-160 100
5 Amoni mg/L | 32,52-84,11 10
6 Nitrat mg/L 029-1,62 30

2.1.2. Ché pham Bacillus sp.

Ché pham sinh hoc Bacillus sp. c6 tén thvong mai la
AQUA - BZT la ché pham dang bét, 1a san pham Iwu hanh ndi
b6 duwoc cung cip doc quyén tir Cong ty C6 phan Cong nghé
Sinh hoc Tién Phong, vi sinh vat & dang bao ti nén cé thé
bao quan & nhiét do thuong (< 40°C), dung dé bd sung vao
bé hiéu khi dé gia tang hiéu qua khir nito. B6 sung truc tiép
bang cach hoa vao nudc truge roi dua vao hé théng dudi
dang dungdich.

Bang 2. Thanh phan ché pham duogc st dung trong nghién ciu

Thanh phan ché pham trong 1kg san pham
Bacillus Subtilis 9.10" CFU/Gram
Lactobacilus Acidophillus 9.10° CFU/Gram
Nitrobacter SPP 9,8.10° CFU/Gram
Sacchoromyces Cerevisiae 9.10° CFU/Gram
Amylase 200.000 Ul
Protease 200.000ul
Lipase 400 Ul
Pectinase 200Ul
Ta duoc vira dl 1kg

(Ngudn: Cong ty Co phan Cong nghé Sinh hoc Tién Phong, Bia chi: L0 23 -
Budng Tan Tao - KCN Tan Tao - P.Tan Tao - Quan Binh Tan, TP. HO Chi Minh)

2.1.3. Bun nudi cay ban dau

Bln duoc lay tir bé SBR tai Xi nghiép xt ly nwdc thai sinh
hoat TP. Thi Dau M6t. Nudi cdy bun ban dau bang suc khi
va cho chat dinh duvéng (nwéc thai sinh hoat pha loang).

2.2. Hé théng thi nghiém

Hinh 1. Hé thong thi nghiém

1.Thuing chtra nuée dau vao; 2. Bom dinh Ivong; 3. Bom tuan hoan bun; 4.
BE Aeroten; 5. BE lang; 6. Nudc thai daura; 7. Van xa bin

Nuwoc thai chiva trong thung s& qua 6ng dan ¢ 21 dva
vao bé aerotank co kich thwéc 30 x 20 x 20 (dai x réng x cao,
cm) nho bom dinh lvgng véi lvu lugng Q = 1,5L/h, thé tich
bé xi ly 1 12L. Trong bé c6 hé théng suc khi nham dé vi sinh
vat ti€p xuc déu véi cac chat hitu, & day nudc phai duy tri chi
s0 DO > 2mg/L va nudc sé duoc xi ly trong bé aerotank. Sau
do, nudc trong bé aerotank s& chay tran sang bé lang kich
thude 15 x 20 x 20 (dai x rong x cao, cm) dé tién hanh qua
trinh tach nwoc va bun. Phan nudc trong sé dwoc dan ra
thiing chita nwéc sach. Bun sé duwoc tudn hoan lai bé
aerotank néu bun du sé duoc xa ra qua van dwa ra ngoai.

2.3. Phuong phap phén tich
Bang 3. Céc phuong phép phan tich mau

STT Ch ! Phuong phép bonvi| Thiéthi
tieu

L gy |TOW 4322011 (SO 105232008) |My do HANA
PR Chétlvong nude - Xéc dinh pH HI 8424
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TCVN 6491:1999 (IS0 6060:1989) Chét BE Dhd miu
2 | COD |luong nuéc - Xac dinh nhu cau oxy| mg/L cog p
hod hoc (COD)
o Gidy loc
3 | MLSS TCVN 6625:2000 (Phuong phdp  khoi molL | Tinung
lgng)
Cén phén tich
TCUN 6625:2000 (IS0 11923:1997) Gidy loc
Chéit luong nuée - Xac dinh chét ranlo| mgiL |~
4 1TSS |,y Y . o Tunung
Itng bang cAch loc qua cai loc si thuy Y
tinh Canphan tich
5 | NO- TCVN 6180 - 1996 (150 7890 - 3-1988) -
*lchit Iurqng - Xéc dinh nitrate - Phuong | mg/L | May quang pho
phép trac phd dling axit sunfosalixylic Model
SEEWW 4500 - Phuong phép chuén PhotoLad 6100
7 | NH,* | phén tich niroc va nudc théi - Xc dinh| mg/L | VIS
amoni
8 | TKN |Standard Method 4500-N mg/L | BO Kjeldahl
2.4. Phrvong phap tinh toan két qua
Tai trong hitu co duoc tinh theo cong thirc [8]:
OLR :g , kgCOD/m?.ngay (1)

Trong dé:

Q: lvu lugng nuwdc thai, (m3/ngay).

V: thé tich bé xt ly, (m?®).

COD: ndng dd COD dau vao, (mg/L).

Van hanh mo hinh véi cac tai trong lan lvot la 0,48kg
COD/md.ngay; 0,64kg COD/m3ngay; 0,96kg COD/m?ngay;
Ivu lvgng Q = 1,5L/h =36.10°m? /ngay; V =12L = 12.10°m?

Hiéu qua xt Iy cac thong s6 duoc tinh bang céng thirc

c.-C

H — i,v ir (2)
Ci,v
Trong dé:

C,,: ndng do cua thong sb i vao bé Aeroten

C,- ndng dd cua thdng sd i ra bé Aeroten

Phuong phap xac dinh mat do vi khuan nhw sau:

Chuan bi cac 6ng nghiém chita 9ml nwéc mudi sinh ly
(0,85%) duoc tiét tring & 12°C trong 20 phat. Ldy 1ml mau
nudc cho vao 6ng nghiém chiva 9 ml Ic déu ta c6 ndng dd
pha lodng 10™, ti€p tuc pha lodng dén nbng do thich hop
sau dé dem 0 & 80°C trong 20 phit. Dung micropipete hat
chinh xac 0,1ml dung dich vi khuan cho vao mai truong dia
thach chuyén biét NA, dung que trdi déu cho khd hoan
toan, thi nghiém thyc hién trong diéu kién vo trung. Cac
dia dugc mang di 0 & 28°C trong 24 gi¢. Sau d6, dém s6
khudn lac trén dia petri (s6 khuén lac ndm trong khoang tir
20 - 200). S0 lwgng vi khuan duwoc tinh theo cong thirc:

Pon vi hinh thanh khuén lac = S6 khuan lac x do pha
lodng x 10 (CFU/mL) (3)
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Mat dd vi sinh c6 trong ché pham ban dau duwoc tinh
theo cong thc:

= N Cru/mL (4)
n.V.f,+n, V., +n, V.5, +n, V.f, +n, . V.f

Trong dé:
- A: Mat do té bao trén mot don vi thé tich, CFU/mL.

- N: Téng s6 khuan lac dém dugc trén cac dia da chon,
s6 khuan lac.

- n,: SO dia theo nong dd, dia.
- V: Thé tich m&u mang di trai dia petri, mL.
- f:Nong d6 pha loang tuong (rng

3. KET QUA VA THAO LUAN

3.1. Xac dinh mat dd vi sinh va thoi gian lvu phu hop
cho d6i véi nwéc thai sinh hoat clia ky tuc xac Truong
Pai hoc Cong nghiép Thuc phadm TP. HCM

Nwéc thai dwoc chiva trong binh nhua ¢é thé tich 5L. Lan
lvgt cho mat dd vi sinh Bacillus sp. vao binh nhw sau: 10’
108 10° 10%, 10*, duy tri lwgng MLSS trong khoang 2500 -
3000 mg/L. Sau d6 ti€n hanh suc khi cho méi binh sao cho
noéng dd DO > 2 mgO,/L. R6i dwa nudc thai vao tirng binh
vGi néng do COD dau vao la 160 mg/L. Cudi cung, ta tién
hanh Idy mau va phan tich cac thong s6 sau cac khoang
thoi gian 2h, 4h, 6h, 8h, 10h. So sanh hiéu quéa xt ly cling
nhu ham lvgng sinh khéi tao ra trong mdi binh dé chon ra
mat dd vi sinh thich hgp dé van hanh mo hinh. Sau 3 ngay
chay md hinh xac dinh méat dd vi sinh va thoi gian lvu phu
hop, ta c6 két qua thé hién trén hinh 2.

& Mau HCOD2h =COD4h * COD 6h

180 4 =COD8h #COD 10h =COD 12h #Hiéusuit - 100
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Hinh 2. Dién bién nbng do COD trung binh trong qué trinh xc dinh mat do vi
sinh pht hop

K&t qua thi nghiém cho thay & mat do vi sinh 1a 10" thi &
moc thoi gian tr 2h - 8h néng dd COD giam lién tuc va
gidm manh nhat tir 4h - 6h lGc nay vi sinh dang 6 pha tang
tredng nén xi Ii tdt chat 6 nhiém, sau thoi gian tir 8h - 12h
noéng dd COD tang trd lai diéu nay la do ldc nay vi sinh roi
vao pha suy vong va chét di lam tang néng do COD.

Con binh c6 & mat dd vi sinh 10® thoi gian tlr 2h - 8h
noéng dé COD giam lién tuc va gidam manh nhat tir 2h - 4h -
6h do lic nay vi sinh dang trong pha tang truéng. Sau thoi
gian tir 6h - 8h ndng dé COD khéng d6i do mat dd vi sinh
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trong thoi diém nay dang trong giai doan 6n dinh va chat
dinh dwéng trong nudc thai rat thap. Nong dé COD lai tang
Ién tir 8h - 12h do vi sinh roi vao pha suy vong va chét di

O binh c6 mat do 10° thoi gian tir 2h - 8h ndng d6 COD
gidm lién tuc va gidm manh nhét tr 6h - 8h, do lic nay vi
sinh dang trong pha tang trvéng. Sau thoi gian tir 8h - 10h
ndng d6 COD khong d6i. Néng dd COD lai tang Ién tir 10h -
12h do vi sinh roi vao pha suy vong va chét di.

O binh c6 mat d6 10 thoi gian tir 2h - 8h ndng dd COD
gidm lién tuc va gidam manh nhat tir 6h - 8h do Idc nay vi
sinh dang trong pha tang trvéng. Sau thoi gian tir 8h - 12h
noéng do COD lai tang trd lai do vi sinh roi vao pha suy vong
va chét di.

Va binh c6 mat do 10" thoi gian tir 2h - 10h ndng do
COD giam lién tuc va giam manh nhat tir 6h - 8h do lic nay
vi sinh dang trong pha tang truéng. Sau thoi gian tir 10h -
12h néng dd COD lai tang tré lai do vi sinh roi vao pha suy
vong va chét di.

Trong 5 binh thi binh c6 mat d6 10° c6 hiéu suét xt ly
COD la cao nhéat. Tir 2h - 8h COD dau ra giam va dat hiéu
sudt cao nhat la & 4h, 6h, 8h tuong (rng véi ndbng dd COD
dau ra la 64 mg/L, 32 mg/L, 32 mg/L. Sau 10h tré di COD
bat dau tang trd lai. Tir két qua thi nghiém trén ta chon thoi
gian lwu tr 4h, 6h, 8h va mat do vi sinh 108 CFU/ml phii hop
cho vao m6 hinh Aerotank.

3.2. Banh gia hiéu qua x ly nudc thai sinh hoat bang
phuong phap bln hoat tinh cé b6 sung ché pham sinh
hoc bacillus sp.

Sau khi xac dinh dwgc thoi gian lvu va mat dé vi sinh
thich hgp ta ti€n hanh van hanh mé hinh véi ba téi trong lva
chon 1a 0,48 kg COD/m®ngay; 0,64 kg COD/m.ngay; 0,96 kg
COD/mngay dé danh gia hiéu qua x& ly nwdc thai sinh hoc
bang phuong phap bun hoat tinh ¢ b6 sung ché pham sinh
hoc bacillus sp. Cac két qua thu dugc cu thé nhuw sau:

3.2.1.Chis6 pH

K&t qua phan tich théng s6 pH dau vao, dau ra & tai
trong 048 kgCOD/mngay (tdi trong 1), 0,64
kgCOD/m.ngay (tai trong 2); 0,96 kg COD/m3ngay (tai
trong 3) dugc thé hién trong hinh 3.

10
8 |
N
4 ® pH vao
2 4 pH ra
O 1
1 2 3

pH trung binh & ba tai trong

Hinh 3. Gid tri pH trung binh & ba tai trong
Gia tri pH dwoc kiém tra trong sudt qua trinh nghién
clru, pH clia nwéc thai dau vao va dau ra tvong déi 6n dinh.

Tir hinh 3 ta thay gia tri pH trong nghién ctru cé s thay doi
khi qua bé aerotank & ca ba tai trong. Gia tri pH dau vao &
tai trong 1 duy tri khodng 7,49 - 8,3, & tai trong 2 la 7,31 -
8,07 va tdi trong 3 la 7,46 - 8,01. Muc dich duy tri pH dau
vao nam trong khoang 6,5 - 8,5 dé tao méi truong thuan lgi
cho vi sinh vat sinh trvdng va phat trién.

Gia tri pH dau ra & tai trong 1 khoang 6,37 - 6,89; tai
trong 2 1a 6,85 - 7,31 va tai trong 3 1a 6,47 - 7,32. Gia tri pH
sau xt ly thap hon so véi dau vao chil yéu la do trong bé
aeroten xay ra cac phan (rng nhuw: phan tng nitrat héa, tong
hop té bao méi va phan hiy chat hitu co. Va chinh cac qua
trinh nay sinh raiion H* lam gidm pH clia nuwéc:

NH,* +20, — NO; + 2H* + H,0
1,02 NH,* + 1,89 O, + 2,02 HCO,” — 0,021 C;H,O,N +
NO; + 1,92 H,CO,+ 1,06 H,0

Nhin chung cac gia tri pH dau ra dao dong khoang nay

la dat yéu cau ctia QCVN 14:2008/BTNMT, cot B.

3.2.2. Khanang xt ly chat hiru co

=g T3i c6 Bacillus Tai d6i chimg
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Hinh 4. Hiéu suét x Iy BOD; ¢ ba tai trong c6 b0 sung bacillus sp. va tai ddi
ching

T hinh 4 ta thay, hiéu sudt trung binh x& ly BOD; & tai
trong c6 bé sung ché pham bacillus sp. tvong tng 1a 81,5%, &
tdi trong 2 va 3 1a 78 va 74%, trong khi d6 & cac tai trong doi
chirng thi hiéu suét lan luot 1a 77,4%; 74% va 74,8%. So sanh
vGi hiéu sudt & cac tai doi chirng c6 thanh phan dau vao
giéng nhu céc tai trong nghién ctru chi khong bé sung ché
pham bacillus sp. thi viéc bd sung ché pham da lam tang hiéu
suat xr ly BOD4 & cAc tai 1 va 2. Riéng & tai 3 hiéu suét trung
binh khong thay d6i tham chi 1a ¢é xu huwdng gidm hon so
v6i khdng bd sung ché pham nguyén nhan co thé la do mat
d6 vi sinh bé sung chwa phli hop véi cac tai trong cao va lén
hon 0,64 kgCOD/m®.ngay.

Néng d6 BOD dau ra trung binh & cac tai 048
kgCOD/mngay dém la 26 mg/L + 7,92, tai 0,64
kgCOD/m3.ngay dém la 32 mg/L + 8,755 va tai 0,96
kgCOD/m?.ngay dém la 28 mg/L + 8,137. Céc gia tri nay déu
dat tiéu chudn Viét Nam vé nuwéc thai sinh hoat QCVN
14:2008/BTNMT, cOt B.
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3.2.3.Khanang xt Iy N - NH,*, N - NO, va TN

== Tai ddi ching Tai c6 Bacillus
3
OLR=0,48kgCOD/m"ngd OLR=0,64kgCOD/m’.ngd OLR = 0,96 kgCOD/mS.ngg
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Hinh 5. Hiéu suat x Iy N-NH," & ba tai trong ¢ bo sung bacillus sp. va tai ddi
ching

Tai bé aeroten do dién ra qua trinh nitrat ha, cc vi sinh
vat nhu Nitrosomonas, Nitrobacter... s dung NH,* thuc hién
qua trinh nitrat héa chuyén thanh NO, nhu phan (ng sau:

Nitrosomonas

NH,* + 1,50, NO, + 2H* + H,0

Nitrobacter
NO, + 1,50, » NO,

Ngoai ra, NH," con dwgc dugc hdp thu mot phan bai
sinh vat.

O tai trong 1 ndng dd N-NH," dau vao, ra dao dong lan
lwot 14 84,08 + 6,997 mg/L va 8,038 + 3,8 mg/L, hiéu qua xir Iy
trung binh dat 90%. O tai trong 2 nong dé N-NH," dau vao,
ra dao dong lan lvot la 84,751 £ mg/L va 13,433 + 4,128
mg/L, hiéu qua xt ly trung binh dat 84%. O tai trong 3 ndng
dd N-NH," dau vao, ra dao dong lan luot la 83,452 + 0,004
mg/L va 15,633 + 4,432 mg/L, hiéu qua x ly trung binh dat
81%. Nhu vay trong ba tai trong nghién ctiu thi hiéu qua xt
ly & tai trong 1 la cao nhéat va thap nhét la tai trong 3. Biéu
nay ching té rang ndng dé N-NH," dau vao Ion sé dan dén
su quaé tai d6i véi vi sinh vat nitrat hda. So sanh céc gia tri dau
ra v6i QCVN 14:2008/BTNMT, cot B. & céc tai trong thi chi cé
tai trong 1(8,038 + 3,8 mg/L) dat yéu cau.

So véi tai d6i chirng khong bd sung ché pham thi hiéu
suat xtr ly N-NH," tvong Ging la 82%, 74% va 65%. Két qua
nay chirng té ché pham bacillus sp. dd tham gia vao viéc
tdng hiéu sudt clia quéa trinh nitrat héa trong bé aeroten.

Nudc thai dau vao cé nong doé N-NO; & cac tai trong
twong doéi thap va dao dong tir 0,093 mg/L - 0,015 mg/L, do
nuéc dau vao cé ham lwgng oxy hoa tan thap. Khi van hanh
thi gia tri N-NO; tang roi lai giam dan. biéu nay la do két
qua cla qua trinh phan nitrat héa nho hé vi sinh vat trong
ché pham bacillus sp. Sau d6 néng dd N-NO; lai tang do vi
khuén Bacillus sp. bat dau roi vao pha suy vong, Itic nay quéa
trinh phan nitrat khéng xay ra, cac vi sinh vat hiéu khi ti€p
tuc phat trién trong bln hoat tinh, qua trinh nitrat héa
chiém wu thé hon, ndéng d6 NO;" tang tré lai.
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Hinh 6. Nong do N-NO,” & ba tai trong ¢ bd sung bacillus sp. va téi ddi chiing

So sanh ndng d6 N-NO; & tai cé bd sung Bacillus sp. véi
tai doi chitng ta thdy tai cd6 bo sung ché pham sé giam
nhiéu hon diéu nay chiing t6 Bacillus sp. dd tham gia vao
qua trinh phan nitrat lam cho néng do N-NO;" giam. bay
cting chinh la muc dich ctia viéc bo sung ché pham vao qua
trinh x& ly nwde thai bang bun hoat tinh nhu aeroten.

Nong do N-NO;™ trung binh sau x& ly & cac tai trong 1,
2, va 3 lan lvot la 15,143 mg/L £+ 3,039, 18,637 mg/L
+ 2,823, 18,947 mg/L + 4,947. Cac ndng dd nay déu nhd
hon rat nhiéu so véi ngudng gi¢i han cho phép cila QCVN
14:2008/BTNMT quy dinh m&c A la 30 mg/L va mic B la
50 mgl/L.

Ngoai N-NH,*, N-NO; thi nhdm nghién ctru cling da
tién hanh khao sat voi téng Nito, két qua thé hién & hinh 7.
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Hinh 7. Tong Nito & ba tai trong ¢6 bd sung bacillus sp. va ti d6i ching

Tir hinh 7 ta théy, hiéu sudt & nhirng tai cé bo sung ché
pham bacillus sp. so sanh voéi tai doi ching thi tai 0,48
kgCOD/m?.ngay.dém; tai 0,64 kgCOD/m?®ngay.dém:; tai 0,96
kgCOD/m?.ngay.dém co hiéu suét lan luvgt 68%; 55%; 49%
I&én hon hiéu suat & nhirng tai d6i chirng véi cac gia tri lan
lwot 1a 56%, 44%, 40%. Li do giai thich cho hién twgng nay
la lwvgng ché pham vi sinh Bacillus sp. ¢6 kha ndng tong
hop nhitng enzym cé kha nang thdy phan cac hop chat
hitu co chira Nito thanh céc axit amin va thyc hién qué trinh
khir amin, nitrat hdéa dong thoi con cé kha nang thuc hién
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qua trinh phan nitrat héa dé khir NO; thanh N, thoat ra
ngoai lam gidm ham lwvgng nito cé trong nwéc thai so vai
tai déi ching.
4. KET LUAN

P4 tién hanh danh gia duwoc hiéu qua xi ly cla viéc bo
sung ché pham sinh hoc bacillus sp. trong x Iy nwéc thai
sinh hoat & ky tdc xa. Cu thé: Vi nwdc thai nghién ctu thi
mat dd vi sinh la 108 CFU/mL, thoi gian lwvu thich hop la 4h,
6h, 8h. Nhdm nghién cttru da van hanh mo hinh thi nghiém
véi 3 tai trong 0,48 kg COD/m?®ngay; 0,64 kg COD/mé.ngay;
va 0,96 kg COD/m3ngay. Két qua cho thay tai trong hitu co
c6 hiéu qua x ly cao nhat trong tat ca qua trinh nghién
clru 1a 0,48 kg COD/m?®ngay két qua dau ra & tai trong nay
déu dat QCVN 14:2008/BTNMT, cot B voi cac gia tri hiéu
suat xr ly trung binh tuong tng nhw; 81,5% BODs; 90%
N-NH,"; 68% Tong Nito va dat quy chudn cho phép vé
ham lvgng N-NO;". Nhitng két qua nay déu phu hop voi
nhirng nghién ctu treéc dé c6 lien quan téi ching
bacillus sp. Con & tai trong cao hon thi chi cé ham luvgng
BOD; ham lvgng N-NO; dat quy chuén. Nhr vay nhom vi
khuan Bacillus sp. c6 kha nang lam giam nong dd NO; c6
trong nuéc thai & diéu kién hi€u khi. Bay la mot két qua
quan trong, c6 kha nang tng dung vao thyc tién do 1a st
dung lvgng mot lvgng ché pham sinh hoc thich hop thay
thé cho mot bé thi€u khi dé xtr Iy NO;".

Nhu vay mé hinh b6 sung ché pham bacillus sp. vao bé
aeroten chi phu hop véi nwéc thai sinh hoat 6 ky tdc xa cé
tai trong < 0,48 kg COD/m?3.ngay, nhitng tai trong cao hon
dé xtr ly triét dé cac chat 6 nhiém theo quy chuén chiing ta
can b6 sung thém bé thiéu khi.

V&i nguon nudc thai dugc lay lam thi nghiém & trén thi
nhi*rng két qua thuc nghiém cho thay chidng ta hoan toan
¢ thé ing dung cong nghé nay dé x{ ly hiéu qua nwéc thai
sinh hoat & ky tdc x4 c6 ham lwgng & nhiém cac chét hitu co
dé phan hay c6 tai trong < 0,48 kg COD/m®.ngay .
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