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ABSTRACT

The wastewater discharged by poultry slaughterhouse industries is
characterized mainly by complex mixture of fats, proteins, carbohydrates from
meat, blood, and feather, resulting in much higher biochemical oxygen demand
(BOD), chemical oxygen demand (COD) and total suspended solids (TSS). In
this study, using nitrogen removal Pseudomonas stutzeri strain D3b and
polyphosphate-accumulating Bacillus subtilis strain DTTO0IL to remove
nitrogen and phosphorus, especially ammonium (NH:") and dissolved
phosphate (orthophosphate-PO4>) in the treatment of poultry slaughterhouse
wastewater was performed. The results showed that the bacterial population
varied from 6.68-7.14 logiocfu/mL in aerobic conditions in 10-liter containers
when wastewater was supplemented with glucose (2.5g/L) and biological fixed
contact material (MFCM), subsequently the removal efficiency of NHi" was
from 98.9% to 100% and PO# was 90.6%-100%, pH value of wastewater from
7 to 9 after 1 day but the values of COD, TSS, TN were higher than the
standard of QCVN40:2011/BTNMT. Application of this model in two
experiments with higher volume (100-L containers), the results showed that
concentrations of NH+*, PO/, TN, TP, COD, TSS, N-NO>, N-NOs in poultry
slaughterhouse wastewater met the requirements of the Vietnamese standard (A
level of QCVN40: 2011/BTNMT) after 24 hours in experimental 100-L
container model.

TOM TAT

Cdc chdt 6 nhiém déc trung ciia nude thdi 1o giét mé gia cam cong nghiép la
phikc hop cac chat béo, protein, carbohydrate tir thit, mau, da va long, két qud
lam cho nhu cdu oxy sinh hoc (BOD), nhu cau oxy hoa hoc (COD), tong chat
ran (TSS) trong nuéc thdi rat cao. Vi khudn chuyén héa nito Pseudomonas
stutzeri dong D3b va vi khudn tich Iily polyphosphate Bacillus subtilis dong
DTT.001L co6 kha nang logi bo nito va chuyén hoa phospho, ddc biét la ham
luong ammonium (NH4") va lan hoa tan (orthophosphate-POs") trong qui trinh
xit Iy miede thai tie 16 giét mé gia cam. Két qud ghi nhdn ¢ mé hinh phong thi
nghiém (thé tich 10-1it), bé sung glucose (2,5 g/L), két hop véi gid bam va suc
khi, mat s6 vi khudn dao déng trong khodng 6,68-7,14 logio cfu/mL, hiéu sudt
logi b6 NHi* tir 98,9%-100% va hiéu suat xir Iy POS tir 90,6%-100%, pH
trung binh 7-9 sau 1 ngay xu Iy nhung ham lvong COD, TSS, TN con cao, virot
nguéng cho phép cia QCVN40:2011/BTNMT. Ung dung vio mé hinh cé thé
tich lon hon (100-lit); két qua dat dwoc la: ham lwong NH4*, POs", TN, TP,
COD, TSS, N-NOz, N-NOs trong nuéc thdi 16 mé gia cam dat logi A theo
QCVN40:2011/BTNMT sau 24 gio ¢ mé hinh 100-L.
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1 MO PAU

Nuéc thai ra tir co s giét md gia cAm co chira
cha yéu 1a cac chit dinh dudng va cac chit hitu co
(chét béo, protein, cellulose...), cac chét rin lo
limg, cac chét keo tu. Trong d6, hop chat cua nito,
photpho dugc goi 1a thanh phan dinh dudng va la
dbi twong gay 6 nhiém nghiém trong dén nguon
nuée duoc thai ra théng qua cac qua trinh san xudt
trong linh vuc nong nghi¢p, cong nghi¢p. Khi xa
thai nu6e c6 chira ham luong nito, photpho vuot
mirc cho phép vao ngudn tiép nhan thuong xay ra
cac hién tuong phtt dudng hoda (eutrophication).
D6 1a nguyén nhan gép phan lam cho hé sinh thai
bi ph4 hity, sy bién mét cic ving ngap nudc, hé
sinh thai nude, chit lwong nudce bi x4u di rit nhanh
anh huong cac thuy vuc nudi trong thuy san, bénh
tat, nhat 1a nhiing co s¢ giét md nhu co so giét mo
gia cAm ¢ tinh Tién Giang hang dém x4 thai ra s6
lugng thai voi nhiéu doc chit. Dua vao thanh phﬁn
va tinh cht cua nudce thai 16 giét md gia cam va dé
mang lai hiéu qua cao trong xir 1y thi can img dung
day chuyén cong nghé két hop cac qua trinh co
hoc, hoa-1y va sinh hoc. Trong d6, xur Iy sinh hoc 1a
giai doan chinh dé loai cac chat 6 nhiém hiru co va
cac chit dinh dudng chira nito va phospho. Hién
nay, cidc dong vi sinh vat da dugc phan lap va
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tuyén chon nhu vi khudn Pseudomonas stutzeri
dong D3b va Bacillus subtilis dong DTT.001L da
thé hién tinh wu viét trong qué trinh loai bo dam,
chuyén hoa 1an hoa tan dbi véi nhiéu loai nudc thai
nhu nude thai trai chdn nudi heo, ao nudi ca tra,
nudc ri ric... xuat phat tir van dé trén, viéc “Ung
dung vi khuén chuyén hoa dam va vi khuin tich
liily polyphosphate daé loai b6 N va P trong qui
trinh xir Iy nwéc thai 1o giét mé gia cAm” 13 can
thiét véi muc tiéu loai bd ammonium, nitrit, nitrat
va orthophosphate trong nudc thai lo md gia
cam trong nd luc c¢d ging dat phin nao
QCVN40:2011/BTNMT cua B§ Tai nguyén va
Moi truong Viét Nam.

2 PHUONG PHAP NGHIEN CUU

2.1 Viatliéu

Nudc thdi lo md gia cdm thuy cAm Hoang Anh,
tai Ap An Thi, xi My Tinh An, huyén Ch¢ Gao,
tinh Tién Giang c6 thanh phén 1y, hoa tinh trinh
bay trong Bang 1; Tir thanh phan 1y hoa tinh trong
nudce thai 16 md gia cam cho thdy muirc do nh1em
ban rat nhidu cta loai nude thai nay vi thé can loai
bo cac chat doc hai nhat 1a N va P trudce khi thdi ra
moi trudng.

Bang 1: Thanh phén nudéc thai tir 16 giét mo gia cAm truéce khi xir 1y

TT  Chi tiéu Pon vi Két qua Phwong phap phan tich
1 pH - 5,62 TCVN 6492:2011
2 COD mg/L 1450 SMEWW 5210C:2005
3 BODs(20°C) mg/L 718 TCVN 6001-1:2008 (ISO 58151:2003)
4 Chatran lo limg (SS) mg/L 456 TCVN 6625:2000 (ISO 11923:1997)
5  Tong Nito mg/L 63,9 Ref. SMEWW 4500-NH;-F
6  Tbdng dau md khoang mg/L 1,53 Ref. SMEWW 5520B
7 Tbng Phospho mg/L 14,7 Ref. SMEWW 4500-P

Nuée thai tir 16 giét mé gia cam, thuy cam Hoang Anh, tai Ap An Thi, xd My Tinh An, huyén Cho Gao, tinh Tién Giang.

Két qud phan tich ngay 30/11/2012

— Vi khuin chuyén héa nito Pseudomonas
stutzeri dong D3b c6 ngudn gdc tir Vién NC&PT
Cong nghé sinh hoc, Pai hoc da bao cao hi¢u qua
xu ly loai bd N trong nudc ao ca tra (Cao Ngoc
biép et al., 2009) dugc nhan nudi trong modi trudng
BM va BM/NO3 (Su ef al., 2001) dat mat s6 >10°
té bao/ml, vi khuén tich lity polyphosphate Bacillus
subtilis dong DTT.001L dugc Lé Quang Khoi va
Cao Ngoc Diép (2013) phan lap, tuyén chon va sir
dung dé chuyén hoa 1an hoa tan thanh 1an kho tan,
dugc nhan nudi trong moi truong chuyén biét
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(Sidat et al., 1999) dat mat s6 >10° té bao/ml.
2.2 Phwong phap

Giai dogn 1: Thi nghiém dugc b tri trong diéu
kién phong thi nghiém & binh co thé tich 10-lit
nham khao sat, danh gia cac diéu kién dé cac dong
vi khudn dua vao nghién ctru vé kha ning loai bo
dam, 1an. Nguén nudce thai duoc le‘iy tlr bé thiéu khi
ctia hé thong xir 1y nude thai cua 10 giét mo va ché
bién thit gia cAm Cat Tuong (Ap 3B, xd Dao
Thanh, Tp. My Tho, tinh Tién Giang).
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Ngutn nuoc BE ky khi M hinh xir Iy nuée thai 1o giét
thai tir 16 m6 (Anaerotank) mo gia cam Cat Tuwong (Ap 3B,
xa Dao Thanh, Tp. My Tho,
tinh Tién Giang).
: o B¢ thiéu khi
Bosungvisinh — . <«——— Gid bam
(Anoxic)
Bé hiéu khi Bé ling Sat khudn va
— > thai ra
(Aerotank) nguon tiép

Giai doan 2: Khao sat sy bién doi cac chi tiéu,
danh gia mirc d 6 nhiém ctia nudc thai ddi voi cac
diéu kién da dugc chon trong giai doan 1, ung
dung vao thung c6 thé tich 100-lit.

Giai doan 1

2.2.1 Danh gia sy anh huong cua glucose va
gida bam den mdt 5o vi khuan loai bo nito va tich
liiy polyphosphate trong mé hinh 10 lit

Thi nghiém duogc bd tri trong binh nhya cé thé
tich 10 lit véi 4 nghiém thue, 3 lan lap lai. Thi
nghiém duogc bé tri hoan toan ngiu nhién, gdm cac
nghiém thirc NT1: [Ddi chimg] (khong bd sung vi
khuén, khong bd sung glucose, khong gia thé bam
va khong suc khi), NT2: khong b sung vi khuan,
khong b sung glucose, co gia thé bam, ¢ suc khi,
NT3: Vi Khuén (5%) + Glucose (5g/L) + suc khi +
gia bam, NT4: Vi khuan (5%) + Glucose (5g/L) +
suc khi + khong ¢6 gia bam. Ngudn nude thai duoc
lay tir bé thiéu khi, tirc sau bé ky khi tir hé théng xir
Iy nude thai cia 16 giét md va ché bién thit gia cAm
Cat Tuong (xem md hinh). Tat ca dugc phan bd
vao 12 cai binh nhua c6 thé tich 10 lit, mdi binh
chta 6 lit nuée thai déu nhau. Trén ndp cac binh
nhua dugc khoan 2 15, mot 16 ding dé gin éng tir
may suc khi va mot 156 dé thong khi, gia bam sir
dung 1a co rra dung cu thuy tinh trong phong thi
nghiém loai kich thudc 16n, moi nghiém thirc duoc
bd tri 5 co sao cho 16ng co ngang bang mit nudc
trong binh nhya (chiém 1/5 thé tich binh nhuya).
Nuége thai sau khi dwa vé duge khqu tron déu
trude khi bd tri vao cac nghiém thire, sau 1 gid bd
tri thi nghiém chd 6n dinh thi tién hanh 1iy mau
xéc dinh cac chi tiéu ddu vao: pH, PO, NH4"; clr
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sau mdi 24 gio 1y mau 1 14n kiém tra cac chi tiéu:
pH, PO, NH,*, ctr tiép tuc nhu vay dén khi nao
gi4 tri va ndng do cac chi tiéu: pH 6n dinh, PO,
NH," dudi ngudng cho phép va 6n dinh thi tién
hanh thu mau tir 3 lit nudc dugc ldy trong timg
binh nhya ra dé léng va phén tich cac chi tiéu:
COD, TSS, nito tong so (TN), phospho tong (TP),
N-NOy, N-NOs, sau mdi 1an thu mau b sung mot
lwong nudce thai moi (tir thung trir nude thai ¢ dau
vao dé cho nudc thai tuong ty nhu lic dau) vira da
v6i lugng nude thai di 1dy ra tir mdi binh nhwa sao
cho vira du 6 1it nhu ban du va thuc hién nhu vay
dén khi nao gia tri va ndng do cac chi tiéu: pH on
dinh, PO4*, NH," dudi ngudng cho phép va 6n
dinh lién tiép trong 3 ngay dimg lai va thu mau dé
phan tich cac chi tiéu twong ty nhu trén. Pong thoi
tién hanh thyc hién phuong phap dém mat so cac
nghiém thirc ngoai trir nghiém thire DC, nham xéac
dinh duoc sb té bao séng cta vi khuan cén st dung.

Sau khi lya chon dugc nghiém thuc co diéu
kién pht hop nhit nhu (vi khuén, glucose, suc khi
va gia bam) tu thi nghiém trén, nghiém thic nay
liy 1am co s& dé tién hanh thi nghiém tiép theo.

2.2.2 Khdo sdt nong dé glucose anh hiong
dén mdt so vi khudn

Thi nghiém dwoc bb tri trong binh nhya c6 thé
tich 10 lit voi 4 nghiém thie, 3 lan lap lai. Thi
nghiém duogc bo tri hoan toan ngiu nhién gom cac
nghlem thirc gdm NT1: Bdi chimg (khong bd sung
vi khuan, khéng bd sung glucose, khong gla bam
va khong suc khi), NT2: khong bd sung vi khuan,
khong bo sung glucose, co gia bam, co suc khi,
NT3: Vi khuan (5%) + Glucose (5g/L) + suc khi +
Gia bam, NT4: Vi khuan (5%) + Glucose (2,5g/L)
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+ suc khi + Gia bam. Nguon nude thai, cach bd tri
thi nghiém nay va thoi gian dé theo doi cac chi tiéu
cling twong tu nhu di tién hanh & thi nghiém 1
(d4nh gia su anh huéng cua glucose, gia bam dén
mat sd vi khuan).

Sau khi két thuc thi nghiém hay tai thoi diém
thu mﬁu phén tich céac chi tiéu: COD, TSS, nito
tong sO (TN), phospho tong (TP), N-NO>', N-NOs,
tién hanh d¢ém mat sb vi khuan dbi véi cac nghiém
thirc (phwong phap dém séng nho giot), ngoai trir
nghiém thuc PC.

Nghiém tlﬂn’rcr tdt nhat s& duoc chon tr thi
nghiém trén dé tién hanh cho thi nghiém tiép theo.

2.2.3 Danh gia kha nang logi bo nito, ciguyén
hod phospho cua hai dong vi khuan trong diéu kién
¢o hodc khong co oxy

Thi nghiém duoc bd tri teong ty nhu thi
nghiém trén voi 4 nghiém thtc, 3 lan lap lai; Thi
nghiém duogc bd tri thé thie hoan toan ngau nhién,
gom cac nghiém thirc NT1: Déi ching (khong bd
sung vi khudn, khong bd sung glucose, khong gia
bam va khong suc khi), NT2: khong bd sung vi
khuén, khong bd sung glucose, c6 gia bam, cé suc
khi, NT3: Vi khuan (5%) + Glucose (2,5g/L) + suc
khi + Gia bam, NT4: Vi khuan (5%) + Glucose
(2,5g/L) + Gia bam. Cach bd tri thi nghiém,
thé tich hoat dong va thuc hién nhu trong 2 thi
nghiém trén.

Tai thoi diém thu miu phén tich cac chi tiéu:
COD, TSS, TN, TP, N-NOy, N-NOy, tién hanh
dém mat sb vi khuén & cac nghiém thirc, ngoai trir
nghiém thirc BC.

Tir cac nghiém thirc pht hop nhat da duogc xac
dinh trong giai doan 1, khao sat trén md hinh c6 thé
tich 100 lit, ké dén ung dung vao mé hinh USBF
c6 thé tich 252 lit, 1a m6 hinh cta hé thong xtr 1y
nudc thai tir 10 giét md va ché bién thit gia cam Cat
Tudng c6 cong suat 10 m¥/ngay dém.

Giai doan 2

2.2.4 Banh gid hiéu qua loai bé nito, chuyén
hod phospho ciia hai dong vi khudn & thé tich nwée
thai 80 lit trong bon 100 lit

Nghiém thtc tdt nhat da duoc lwya chon tir cac
thi nghiém trong giai doan 1, tiép tuc danh gia hiéu
qua viéc loai bo dam, lan cua hai dong vi khuan
trong thi nghiém & bdn 100-lit (chi chira 80 lit
nu6e thai); cing v6i nghiém thic ddi chimg
(khong bd sung vi khuan). Thi nghiém bd tri hoan
toan ngdu nhién voi 3 nghiém thirc va 3 1an lap lai,
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gorn cac nghiém thirc: NT1: Ddi ching, NT2: Vi
khuan + suc khi + Gia bam, NT3: bo sung bun hoat
tinh, khong glucose + suc khi + gia bam.

Trong giai doan nay, cin ¢4 mot lugng vi
khudn du 16n khoang 5% tong thé tich bé dé bd
sung vao h¢ théng nén trude khi van hanh hé thong
tién hanh nhan sinh khéi hai dong vi khuan trén,
moi truong nudi cay chinh la méi trudong nude thai
can dwoc xu ly (nhan gibng cap III). Piéu kién
nhan sinh khéi hay diéu kién dé nudi bun hoat tinh
¢ giai doan nay chinh la diéu kién tdi wu duge chon
tir cac thi nghiém moé hinh phong thi nghiém (thé
tich 10 lit). Ngudn nudc thai, cach b tri thi nghiém
va thoi gian dé theo ddi céc chi tiéu ciing twong tu
nhu dé tién hanh & cac thi nghiém trong giai doan
1. Nude thai sau khi dua vé duogc khuéy tron déu
trude khi bd tri vao cac nghiém thirc, sau 1gio bd
tri thi nghiém cho 6n dinh thi tién hanh 1iy méu
xéac dinh cac chi tiéu dau vao: pH, PO, NH,™ cur
sau moi 24 gio ldy mau 1 14n kiém tra cac chi tiéu:
pH, PO, NH," cr tiép tuc nhu vay dén khi nao
gia tri va ndng do6 cac chi tiéu: pH 6n dinh, PO,
NH4" dudi ngudng cho phép va 6n dinh thi tién
hanh thu mau tir 25% lit nudc duge lay trong timg
thing nhya ra dé léng va phan tich céac chi tiéu:
COD, TSS, nito tong so (TN), phospho tong (TP),
N-NO,, N-NOs, sau mdi 14n thu miu bd sung mot
lwong nude thai vira du véi lugng nudc thai da lay
ra tir mdi thung nhya sao cho vira du 80 lit nhu ban
dau va thyc hién nhu vay dén khi nao gia tri va
nong do cac chi tidu: pH on dinh, PO4 , NH," duéi
ngudng cho phép va 6n dinh lién tiép trong 3 ngay
dung lai va thu rnau aé phan tich cac chi ti€u twong
tw nhu trén. Mat sb vi khudn & NT2 va NT3 duge
dém bang phuong phap dém séng nho giot (Hoben
va Somasegaran, 1982). Ham lugng NH4" duoge do
dua trén phuong phap Indophenol Blue theo mo ta
cua Cao Ngoc Diép va ctv. (2009) va xac dinh ham
luong PO,* theo phuong phip ciia Watanabe va
Olsen (1965), ham luong P,Os dwoc quy doi vé
ham lugng PO4*, COD theo phuong phap 8000
DR/2800 Spectrophotometer, TSS theo phuong
phap SMEWW 2540 D:2012, Nitrite theo phuong
phdp SMEWW 4500-NO,-B:2012, Nitrate theo
phuong phap SMEWW 4500-NOs-E:2012 (do
Trung tdim Ky thuat va Ung dung Cong nghé Can
Tho thyc hién).

Phuwong phap xir 1y s6 liéu

St dung phuong phap thong ké ANOVA dé
phan tich cac s liéu trén phin mém Minitab; Gia
tri cac thong sb 6 nhiém duoc so sanh véi QCVN
40:2011/BTNMT vé nudc thai cong nghiép:
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3 KET QUA VA THAO LUAN

3.1 Tac dfng cia glucose va gia bam dén
mét so vi khuan (mé hinh 10 lit)

Tac dQng ciia hai dong vi khuén loai bo nito
va vi khl}ﬁn tich lily phosphate, gia bam va
glucose dén ham lwgng ammonium (NH4")

Ham luwong NH4" vao ngay 0 dao dong
trong khoang tir 135,4 dén 174,1 mg/L, twong tmg
v6i mat s6 vi khuan 13 6,12 dén 6,74 logo cfu/mL;
sau 1 ngay xu 1y thi ham lugng NH4" cua nghiém
thee 3 (NT3) (Vk+glu(5g/L)+suckhi+giabam)
giam dang ké chi con 3,66 mg/L, hidu suat xir
ly dat 97,3% va nghiém thuc 4 (NT4)
(Vk+glu(5g/L)tsuckhi) 1a 0,98 mg/L, dat 99,4%;
mat sé vi khuin vao thoi diém nay trong khoang
7,13 - 7,18 logio cfu/mL. Nhu vy véi didu kién thi
nghiém nhu trén, mat s6 vi khuan loai bo nito cua
nghiém thirc ¢6 bd sung vi khudn ting trong
khoang 16n hon 7,00 logio cfu/mL, sau 1 ngay xi
ly gi4 tri pH nam trong khoang 7 9 va c6 sy khac
biét véi mirc y nghia 1% so vdi nghiém thirc khong

e HC

= Vi GIu(Sg/Ly i GT

=4 KhitGT
e VE+CIu(3g/L)+ khi

S0\  LSDO%)=545
EIy B CV(%)=13,17
;1,01 A e, PR .
I ‘ \ .“u’". %
Z 100 .
i 6[) U VRN W—
)
20
[

4 s, a1
Thogian (ngay)
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b6 sung vi khuin NT2 (khi+GT) 1a 2,53 logio
cfu/mL (Hinh 1), ddng thoi ham lwong NH,* con
lai trong hai nghiém thirc ¢6 bd sung vi khuan va

glucose trong chuin loai A theo QCVN
40:2011/BTNMT (<5 mg/L), két qua ciing cho
thdy vai tro cia Gid bam va NT3

(Vk+glu(5g/L)+khi+GT) dugc su dung cho thi
nghiém sau.

Anh hwong cia hai dong vi khuén, gia bam
va glucose dén ham luwgng PO4*

Khoéng c6 su khac biét vé& ham lugng PO &
mitc y nghia 1% gitra 2 nghiém thirc ¢6 bo sung vi
khuan va nghiém thtc 2 (khi+GT) trong ca quéa
trinh thi nghiém, nhung c6 sy khic biét vé ham
luong orthophosphate vao ngay 0, ngay 1, ngay 11
dan dén c6 su bién dong rat 16n gitra cac nghiém
thire nhu trén theo thoi gian dai bdi vi trong moi
truong nudi tang sinh giau lan nén & nghiém thirc
dugc bd sung vi khuan thi ¢ ham lugng PO kha
cao so v6i cac nghiém thirc khong bd sung vi
khuén trong ngay 0.

Su tuong quan giita mat 36 vi khvanva NHA*

140 \
a 10 5
g 100 = = +
=+
] .
; 50 \
g 60 '\
o0 . R:=0071
o |

0 | N

¢ ~ r=10,987
¢ SR =
0 7 8 9
Mat 36 v1 khuan loa1 bo nito
(log10cf/mL }

Hinh 1: TAc dong ciia hai dong vi khuén, gia bam va glucose dén ham lwong NH4*

NT1:déi chirng (BC); NT2: suc khi+gid bam (Khi+GT); NT3: vi khudn+glucose+suc khi+gid bam
(Vk+Glu(5g/L)+khi+GT); NT4: vi khuan+glucose+suc khi (Vk+Glu(5g/L)+khi

Sau 1 ngay xu ly gia tri pH trong khoang 7 - 9,
ham lwgng PO, & nghiém thac 3 (NT3)
(Vk+glu(5g/L)+khi+GT) tir 27,1 mg/L giam xudng
1,56 mg/L, dat 94,2%, mat s6 vi khuén tuong ung
1a 7,14 logio cfu/mL; thé hién su twong quan chat
gilta mat s6 vi khuan va ham luong POs*; ham
luong PO, & NT4(Vk+glu(5g/L)+khi) tr 30,3
mg/L xudng con 1,22 mg/L, dat 96%, mat sb vi
khuén 1a 7,28 logio cfu/mL; so véi NT2 (khi+GT)
c6 PO4* con 1a 4,38 mg/L, dat 50,3%, mat s6 vi
khuén 1a 1,78 logo cfu/mL (Hinh 2).

Hinh 1 va 2 cho thay cic nghiém thirc c6 bd

sung vi khudn, ham lwong NH4", PO, trong
ngudng cho phép cia QCVN 40:2011/BTNMT chi
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qua 1 ngay xt ly nhung cac chi tiéu COD, TSS,
TN vuot rat nhicu lan so voi quy chuin do ham
luong glucose (5 g/L) cao lam tang muc do o
nhiém nguon nuéc néu thai truc tlep ra moi
truong. Van dé nay co thé giai quyét dugc bang
cach chon nghiém thic xem la t6i wu NT4
(Vk+glu(5g/L)+khi+GT) dé tlen hanh thi nghiém
tiép theo, nhung céan khao sat ndng do glucose can
cung cdp 1a bao nhiéu thi thich hop dé vi khuin
tang sinh nhanh, két hop v6i cac diéu kién thi
nghiém vira c6 thé chuyén hoa t6t cac hop chit hiru
co, vua chuyén hoda ham lugng nito, phospho,
nhung khong lam tang cac chi titu COD, TSS
trong thoi gian xir 1y 1 ngén nhét.
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e BC == Khi+GT
== VIHGIuGgLH+GT X sVE+GIu@Gg/Ly+khi
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Hinh 2: Anh huéng ciia hai dong vi khuén, gia bam va glucose dén ham lugng PO+

NTI: d6i chitng (PC); NT2: suc khi+gia bam (Khi+GT); NT3: vi khudn-+glucose+suc khi+gid bdam
(Vk+Glu(5g/L)+khi+GT); NT4: vi khuin+glucose+suc khi (Vk+Glu(5g/L)+khl

NT4 =
Glu(5g/L)+khi)

NT1 = dbi chirng

(Vk +

b

Hinh 3: Hi¢u qua ciia glucose va gia bam anh hwéng dén mat s6 vi khuin

NT3 = (Vk+
Glu(5g/L) + khi
+GT)

NT3=(Vk +
Glu(5g/L) + khi
+GT)

=
o
A

n loai bo nito va vi khuén tich

liiy poly-P trong mé hinh 10-lit

NTI: dbi ching (PC); NT2: suc khi + gid bam (Khi + GT) ; NT3: vi khudn + glucose + suc khi +gid bam
(Vk+Glu(5g/L) +khi + GT); NT4: vi khuan + glucose + suc khi (Vk+Glu(5g/L)+khi

3.2 Anh huéng ciia hai dong vi khuén, gia
bam va nong dj glucose den gia tri: COD, TSS,
TN, TP, N-NO2", N-NO3"

Két qua ¢ Bang 2 cho thy: sau 1 ngay xi Iy thi
cac gia tri COD, TSS trong cac nghiém thirc c6 bd
sung vi khuan nhu NT4 (Vk+glu(2,5g/L)+khi+GT)
va NT3 (Vk+glu(5g/L)+khi+GT) da vuot ngudng
cho phép (>100 mg/L) 1a do qua trinh tang sinh vi
khuan va ndng do glucose cao di duoc b sung vao
nghiém thuc. Trong dd, gia tri trung binh cia céc
chi tiéu COD, TSS, TN, TP, N-NO,", N-NOs™ giita
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nghiém thirc ¢6 ndng do6 glucose 1a 2,5 g/L nhu &
NT4 déu thip hon so véi NT3 (c6 ndng do glucose
1a 5 g/L). Pdng thoi, ham luong N-NO, va N-NOy-
trong 2 nghiém thtrc ¢6 bd sung vi khuan co hiéu
sudt xur ly cao hon rat nhidu so v6i nghiém thic
khong bd sung vi khuan (NT2) (khi+GT) vao ngay
1. Cu thé & nghiém thirc 4 ¢ hiéu suat loai bo N-
NO, dat 99,3% va 98,6% d6i véi N-NO3- trong khi
d6, hiéu suét xtr Iy N-NO, dat 89,4% va N-NOs 1a
98,3% NT3; tong phospho (TP) ctia NT4 sau xu Iy
la 11,7 mg/L; cao hon so voi & NT2 la 9,4 mg/L
(Hinh 4).
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Bang 2: Anh huéng ciia vi khuin loai bo nito, chuyén hoa phospho; gia bam va nong d glucose dén
cac chi tiéu: COD, TSS, TN, TP, N-NOz, N-NOs"

Tén chi ticu Gia tri trung binh cia cic nghiém thirc QCVN 40: 2011/BTNMT
NT1 NT2 NT3 NT4 A B
COD, mg/L 59 43 320 240 75 150
TSS, mg/L 143 22 639 107 50 100
TN, mg/L 51,0 10,4 25,2 21,5 20 40
TP, mg/L 15 9,4 19,5 11,7 4 6
N-NO, , mg/L 0,01 4,13 0,44 0,03 - -
N-NOs, mg/L 0,06 4,83 0,08 0,07 - -

NTI: d6i chitng; NT2: Khi+GT: suc khi+gid bam, NT3: Vk+glu(5g/L)+khi+GT: vi khudn 5%+glucose(5g/L)+suc
khi+gia bam; NT4: Vk+glu(2,5g/L)+khi +GT: vi khudn 5%+glucose(2,5g/L)+ suc khi+gia bam

Nguyén nhan clia quéa trinh nay c6 thé 1a do 68,711x% — 1013x + 3729,9, r = 0,999*%) va NT4
lugng lan ban dau cao va bd sung glucose tao diéu y= 152x —2111,3x + 7321,3 , r = 0,998**) the

kién cho mat sé vi khuin cao nén _tich lay hién mdi twong quan nghich va rat chat chd. Su
polyphosphate cang nhiéu va khi ldy mau khong trong quan gitra mat s6 vi khuin chuyén hod
qua ling. Vi vy khi dong hoa dé phéan tich mau phospho va ham lugng PO4** 6 NT3 (y = 25,758%>
lam cho gia trj COD, TSS, TP cao. Qua két qua — 381,54x + 1411,8 , r = 1**) va NT4 (y =
phan tich cia hai thi nghiém cho thdy ring su 25,758x2 — 381,54x + 1411,8 , r = 1**) thé hién
tuong tic cia hai dong vi khuin va ndng do mdi twong quan nghich va rat chit ché dong thoi ca
glucose thich hop (2,5 g/L) lam tang mat sO vi 2 NT3 va NT4 tuong tu nhau, diéu nay cho thdy bo
khuan va tang kha nang xu ly dbi voi nude thai tir sung 2,5 g/l glucose hay 5,0 g/l glucose ciing
10 g1et mo gia cam. Sy tuong quan giita mat s6 vi khong anh hudéng sy chuyén héa phospho.
khuén loai bé nito véi ham lugng NH,* 6 NT3 (y =
=¢:=PC =B= Khi+GT
et bC = KhitGT etV +Glu(5g/L)+Hkhi+GT
AVIHGIUEILIREGT o 0y ey v L 3 8% 30
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Hinh 4: Anh huéng ciia hai dong vi khuén, gia bam va nong do glucose dén ham lwong NH4* (A) va
PO+ (B)
NTI1:d6i chitng; NT2:Khi+GT:suc khi+gid bam, NT3:Vk(5%)+glu(5g/L)+khi+GT, NT4:Vk(5%)+glu(2,5g/L)+khi+GT
Nuéc thai ¢ NT4 trong hon nuéc thai & NT3 do 3.3 Dinh gid hi¢u qué loai bé nito va
ham lugng TSS thip hon (Hinh 5) tuy nhién, con chuyén hoa phospho ciia hai dong vi khuan
mot s tac dong lam ting nong d6 COD va TSS trong di¢u ki¢n c6 hoac khong c6 oxy

cia ngudn nudc thai ra. Tur ddy nghiém thie su
dung 2,5 g/l glucose dugc st dung nhu doi tugng
nghién ctru cho céc thi nghi¢m sau.

Anh huéng cia hai dong vi khuén, gid bam
va glucose (2,5 g/L) dén gia tri pH trong dicéu
kién c6 hodc khéng cé oxy
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Khong suc khi (khong c6 oxy), pH cua cac nuge thai < 5 vao cac ngay 1, 2, 3 va 5 ngay, didu
nghiém thirc khac nhau rat rd rét (Hinh 6) trong do nay cho thay vai tro cua oxy (suc khi) lam pH ting
cao (dat QCVN40).

L]

(Vk+glu(Sg/L)+khi
FGT:

S

Hinh 5: Thi nghiém xac dinh hiéu qua ciia viéc bo sung ndng d glucose thich hop 1am anh hwéng dén
do duc (ham lwgng TSS) giira cac nghiém thire 3 va 4

NT3: (Vk+glu(5g/L)+khi+GT: NT4: Vk+glu(2,5g/L)+khi+GT:

mbC BEhi+GT B VKHGIu(2.5g/L)+GT
Q e LSD (1%) =044 -
. CV (%) =572
5 - _ » -
- -
g,
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g ¢ L
5
T 5 _
4 -
3 i ’ -
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Hinh 6: Anh hwéng cia vi khuén loai bé nito;, chuyén hoa; gia thé va glucose (2,5g/L) dén gia tri pH
trong dieu kién c6 hoac khong cé oxy

NTI: dbi ching; NT2: Khi+GT:suc khi+gid thé; NT3: Vk(5%)+glu(2,5g/L)+khi+GT: vi khudn(5%)+ glucose(2,5g/L)
+suc khi+gia bam; NT4: Vk(5%)+glu(2,5¢/L)+GT: vi khuan(5%)+glucose(2,5g/L)+gia bam

. Anh huéng ciia hai :ibng vi khuén, gia E’f‘“} Nghiém thirc ¢6 suc khi va bd sung vi khudn
va glucose (.2;5 g{L) fien vhamAlqu'n,gANH4 va (NT3) (Vk+glu(2,5¢/L)+khi+GT), ham luong
PO4 trong diéu ki¢n c6 hodc khong c6 oxy NH,* cao nhit vao ngay 0 1a 68,83 mg/L va thp

nhit vao ngay 1 1a 0,79 mg/L, hiéu suit xir ly 1a
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99% (hinh 7). Piu nay cho thiy hiéu qua loai bo
NH4" cia viée két hop hai dong vi khuan trong
diéu kién c6 6xy va phu hop v6i nghién ctru cia
(Cao Ngoc Piép va Nguyén Thi Hoang Nam,
2012). Nghiém thirc khong cé suc khi (NT4)
(Vk+glu(2,5g/L)+GT) c6 ham lugng PO cao

P e KhitGT
0 =i VE+Glu(2.5g/L)+GT
100 :
a LSD.01=7,35
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nhét vao ngay 0 14 46,11 mg/L, thip nhat vao ngay
4 1a 10,96 mg/L; ¢ nghiém thirc c6 suc khi (NT3)
(Vk+Glu(2,5g/L)+khi+GT), ham luong PO4 " cao
nhit vao ngay 0 1a 43,21 mg/L va thip nhat vao
ngay 1 1 4,07 mg/L, dat hiéu suét xir 1y 1a 90,6%
(Hinh 7).

=spehy( =8 Khi+GT

= VE+GInQ.5¢/L)+GT

u
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Hinh 7: Anh huémg ciia hai dong vi khuén, gi4 bam va glucose (2,5 g/L) dén ham lwgng NH4* va POs
trong dieu kién c6 hoic khong c6 oxy

NTI: dbi chitng; NT2: Khi+GT:suc khi+gid thé; NT3: Vk(5%)+glu(2,5g/L)+khi+GT: vi khudn(5%)+glucose(2,5g/L)
+suc khi+gia bam; NT4: Vk(5%)+glu(2,5g/L)+GT: vi khuan(5%)+glucose(2,5g/L)+gia bam

Anh hwéng cia hai dong vi khuén, gia bam
va glucose (2,5 g/L) dén gia tri: COD, TSS, TN,
TP, N-NO2, N-NOs™ trong diéu kién c6 hoic
khong c6 6xy

Céac nghiém thirc c6 suc khi, gia tri TN 1la
6,72 mg/L, trong ngudng cho phép cia QCVN 40:
2011/BTNMT; trong d6 NT3 (Vk + glu(2,5¢g/L) +
khi + GT) c6 N-NO;™ 1 0,04 mg/L, hiéu suét xir Iy

dat 99% va N-NOs la 0,05 mg/L, dat 94,1%.
Nghiém thirc khong ¢ suc khi, bd sung glucose
(NT4) (Vk+glu(2,5g/L)+GT) co gia tri: COD, TSS,
TN, TP, N-NO; lan luot: 2072, 556, 10,7, 29.9,
0,65 (mg/L) 1a cao nhat so v&i cac nghiém thirc
trong thi nghiém néi chung va ddi voi nghiém thirc
NT3 noi riéng (Bang 3).

Bing 3: Anh hwéng ciia hai dong vi khuin, gia bam va glucose dén cic gia tri: COD, TSS, TN, TP, N-
NOz, N-NOs™ trong dieu kién cé hodc khong c6 oxy

Chi ticu Gia tri trung binh ciia cac nghiém thirc QCVN 40:2011/BTNMT

NT1 NT2 NT3 NT4 A B
COD, mg/L 69 58 546 2072 75 150
TSS, mg/L 140 45 290,5 556 50 100
TN, mg/L 11,8 6,72 6,72 10,7 20 40
TP, mg/L 9,01 5,22 21,2 29,9 4 6
N-NO;, mg/L 3,86 2,59 0,04 0,04 - -
N-NOs", mg/L 5,65 1,01 0,05 0,65 - -

NTI: dbi ching; NT2: Khi+GT:suc khi+gid thé; NT3: Vk(5%)+glu(2,5¢/L)+khi+GT: vi
khuan(5%)-+glucose(2,5g/L)+suc khi+gia bam; NT4: Vk(5%)+glu(2,5g/L)+GT: vi khudn(5%)+glucose(2,5g/L)+gid bam

Tu két qua & Bang 3 cho thay cac chi tiéu danh
gid vé mirc d6 6 nhiém ngudn nudc thai gitra cac
nghiém thuc trong d6 nghiém thuc 3 (NT3)
(Vktglu(2,5g/L)+khi+GT) c6 nhleu chi tiéu dat
chudn va vu thé hon (mau sic, mui, mat sb vi
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khuan)(Hinh 8). Tuy nghiém thic 2 (Vk +
glu(2,5¢/L) + khi + GT) c6 thé img dung vio mé
hinh thé tich l6n hon, nhung néu tng dung cong
thirc nay truc tiép vao hé thong xtr Iy nude thai thi
chinh ngudn glucose bd sung gitp ting mat s vi
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khuan dan dén ting hiéu suét xtr Iy NH,*, PO4>"...
Mit khac, ciing chinh ngudn glucose 1a nguyén
nhan gay ra gia tri COD, TSS vuot chuan. Vi vy,
trong qué trinh xtr 1y nudc thai tir 10 giét md gia
cAm dé co chét lwong nudc sau xa thai dat
QCVN40:2011/BTNMT thi cong thirc nay duoc
mg dung vao qui trinh ting sinh ddi voi vi khuan
Pseudomonas stutzeri dong D3b va vi khuan
Bacillus subtilis dong DTT.001L trén moi trudng
nuée thai can xu ly. Khi d6, cong thic nay
(Vk+glu(2 5g/L)+khi+GT) duoc xem la nhan
g1ong cap III hay la ché pham vi sinh véi hai dong
vi khuan D3b va DTTO01L st dung vao mé hinh
c6 thé tich 16n hon.

NT1: NT2: NT3: NT4:
Dbichimg (khi+GT) Vk+Glu(2,5g/1) Vk+Glu(2,5g/1)
Khi+GT +GT

Hinh 8: Panh gia hiéu qua loai bé nito, chuyen
hoa phospho cia hai dong vi khuin trong diéu
kién c6 hoac khéng cé oxy

NTI: déi ching; NT2: Khi + GT: suc khi + gi¢ bam;
NT3: Vk(5%) + glu(2,5g/L) + khi + GT : vi khudn (5%)
+ glucose (2,5g/L) + suc khi + gid bam; NT4: Vk (5%)
+ glu (2,5g/L) + GT: vi khudn (5%) + glucose (2,5g/L)
+ gid bam
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3.4 Anh huéng cia ché phidm vi sinh (2
dong vi khuin) két hop véi gia bam, suc khi dén
hiéu qua loai bé nito, chuyén hoa phospho trong
nuwéce thai ¢ 10 giét mé gia cAm (md hinh 100-lit)
[chi chira 80 lit nwéc thai]

Dua trén két qua cta thi nghiém thing thé tich
10-lit, tang sinh 2 dong vi khuan trén moi trudng
nude thai tir 10 giét md gia cam theo cong thirc
[Vk+glu(2,5g/L)+khi+GT] va goi tit 1a Vk (cép
II1), thoi gian ting sinh 1a 4 ngay, lvong Vk(cip
1) can bd sung vao md hinh 100 lit 1a 5%.

Anh huéng ciia ché phidm vi sinh Vk (cip
IID), gia bam va suc khi dén ham lwgng NH4" va
PO

Mat sb vi khuén loai bo nito va vi khudn tich
lily poly-P dugc xac dinh trong nghiém thirc 3
(NT3) (Vk(cap III)+khi+GT) va nghiém thic 2
(NT2) (khi+GT) vao ngay 1, 2, 3 va 4 cho thay mat
s6 vi khuan ting dan va dan dén tang hiéu Xuét xir
Iy trong d6 NT3 c6 mat sé vi khuan ting tir 4,18
logio cfu/mL 1én 1a 6,02 logio cfu/mL va hiéu sudt
loai bo ham lwong NH4" tir 62,3% tang 1&n 90%
sau 24 gio hay dudi 5 mg/L, dudi ngudng cho phép
theo QCVN 40:2011/BTNMT (Hinh 9). Suc khi
cling lam giam luong NHs trong nudc thai nhung
b6 sung thém vi khuan (NT3) lam giam khong
nhitng lugng ammonium ma con ca lugng
orthophosphate sau 24 gio sau d6 bd sung 50%
lugng nude thai mai (Iam cho lugng ammonium va
orthophosphate ting 1én), vi khuan ciing tiép tuc
loai bo lugng ammonium va orthophosphate nay
trong sut thoi gian 4 ngay, diéu nay chimg t6 su
hoat dong hitu hiéu cua hai dong vi khudn nay
trong viéc loai bo N va P ¢ dang ammonium va
orthophosphate trong nudc thai 16 giét mb gia cam.
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Hinh 9: Anh huéng ciia ché phiam vi sinh {Vk(cip III)}, gia bam va suc khi dén ham lwong NH4* va
PO

NT1: Déi chitng; NT2: Khi+GT: suc khi+gid thé; NT3: Vi(cap II)(5%)+khi+GT: (5% vi khudn (cap HI)+suc khi+gid bam

Ham lugng PO4* & nghiém thirc ¢6 bo sung ché
pham (NT3) c6 sy khac biét & mirc y nghia 1% so
v6i cac nghiém thirc trong thi nghiém, mat sO vi
khuén ting nén ting kha ning chuyén hoa PO4 ,
thé hién 15 ¢ nghiém thirc nay (tr 4 mg/L xubng
thip hon 1 mg/l) (Hinh 9).

Anh huwéng ciia ché phim vi sinh {Vk (cip
II)+khi+GT}, gia bam va suc khi dén cac chi
tiéu: pH, COD, TSS, TN, TP, N-NOz, N-NOs3

Nghiém thirc c6 bd sung ché pham (NT3) {Vk
(chp III)+khi+GT} cho hiéu suat xir Iy NH4", PO,*
cao hon so véi nghiém thic chi bd sung bun tu
nhién (NT2) (khi+GT), sau 1 ngay xir Iy va can xac
dinh thém céac chi tiéu: pH, COD, TSS, TN, TP, N-
NOy, N-NOs™ (Bang 4). Céc gia tri: pH, COD,

TSS, TN, TP giita cac NT3 va NT2 dat chuén loai
A theo QCVN 40: 2011/BTNMT, la do vao mua
mua va tat ca luong nude mua xung quanh khu vuce
10 glet md gia cam Cat Tudng dugc thu gom vé hé
thong nén dan dén ngudn nuéc dua vao xur ly di
dugc pha lodng. Nhung cac chi tiéu trong NT3 thap
hon nhiéu so v&i NT2. Piéu nay cho thiy co su
phan huy cac hop chat hitu co dudi tic dong cua
cac dong vi khuan trong ché phim vi sinh b sung
két hop v6i diéu kién 6xy va gia bam nén cho hiéu
qua xur Iy cao hon so v&i nghiém thirc khong bd
sung ché pham vi sinh. Két qua 14 sau 1 ngay xir 1y,
0 NT3, nudc thai c6 mau trong hon, bong bun to
va c¢6 mau gach cho thdy vi khuan dugc duy tri
(Hinh 10).

Bang 4: Anh huong ciia ché phiam vi sinh {Vk (cip III)}, gia bam va suc khi dén chi tiéu: pH, COD,

TSS, TN, TP, N-NO2, N-NOs3”

Chi ticu Gia tri trung binh ciia cac nghiém thirc QCVN40:2011/BTNMT
NT1 NT2 NT3 A B
pH 7.3 8,1 8,1 6-9 55-9
COD, mg/L 45 27 27 75 150
TSS, mg/L 59,5 35,5 30,1 50 100
TN, mg/L 21,9 11,2 10,7 20 40
TP, mg/L 1,92 1,93 2,72 4 6
N-NO", mg/L 1,35 0,95 0,81 - -
N-NOs°, mg/L 0,42 17,5 12,4 - -
NT1: Déi chitng; NT2: Khi+GT: suc khi+gid thé; NT3: Vi(cap ITT)(5%)+khi+GT: (5% vi khudn (cap III)+suc khi+gid bam
C6 thé két luan rang ché pham vi sinh cing véi hinh 100-lit dat loai A theo QCVN40:
cac didu kién thi nghiém nhu 6 gia bam, syc khi, 2011/BTNMT.

xtr ly duge nudc thai tir 10 giét mo gia cAm & mod
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NT3: Vk(cap III)+
+khi+GT

Theo théng ké ciia Yeltilnezsoy et al. (2011)
ham lugng COD, TSS, NH4"-N... trong nudc thai
10 giét md gia cAm & Thd Nhi Ky réat cao nhu 2380
mg/L (COD), 720 mg/1 (TSS), 182 mg/l (NH4*-N)
va ham lugng ndy con tuy thudc vao ti 1¢ long,
mau, phi tang ciia gia cam... ¢6 ton dong trong
nudc thai nay (Rajakumar et al. 2011). Tuy nhién
theo Zhan er al. (2009), nudc thai 16 giét mo, da
qua xtr Iy hdm tu hoai, ham lugng COD (1000 -
8000 mg/1), TSS (400 - 2000 mg/l), TN (150 - 400
mg/l), TP (20 - 80 mg/), pH (> 8,2) con kha cao va
thanh phan doc chat nay trong nudc thai 10 glet mo
gia cam ¢ TP. My Tho (Bang 1) cting c6 ket qua
tuong tw nhung pH twong dbi thip. Vi vay, can loai
bo N va P trong nudc thai va chi tiéu khac nhu
COD, TSS,... nudc thai sau khi qua ham tu hoai,
loc cac chét rin 16n... nudc thai ic nay c6 ham
lwong N va P twong ddi thap dau vao va suc khi &
luong 0,8 L/phut kéo dai trong 110 ngay da loai bo
dugc 97% lugng COD, 95% lugng TN va 97%
luong TP so v6i ddi chimg (Li e al. 2008) nhung
Zhan et al (2009) cho rang chi can 10% khi bao
hoa, nudc thai qua 2 cong doan trong 1 ngay c6 3
chu ky: suc khi ngit quang (intermittent aeration)

Vk(cap III) + suc
khi + gia bam

I

Hinh 10: Anh hwéng ciia ché phidm vi sinh, gia bam va suc khi dén hiéu qua loai bé nito' va chuyén
ho# phospho trong nuéc thai tir 16 giét mé gia cAm mé hinh 100-lit
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Suc khi + gia bam

[chi c6 0,2 I/phut khi tir 6 dén 7 gid] va suc khi lién
tuc (continuous aeration) [0,4 dén 1,2 1/phit khi tir
60 dén 120 phut] da loai bo 95% luong TN & cong
doan suc khi ngit quang va 91% luong TN & cong
doan suc khi lién tuc trong mo hinh thi nghiém 10-
L va thi nghiém kéo dai trong 74 ngay Trong qua
trinh xtr ly nudc thai 16 giét md gia cdm ¢ An Do
(kéo dai 147 ngay), Rajakumar et al. (2011) nhan
théy ¢6 su xuat hién cua cac hat bun hoat tinh
(sludge granules) trong d6 chtra nhiéu 2 loai ¢b vi
khuan Methanosarcina va Methanosaeta va vai tro
clia chung trong xtr Iy nudc thai 10 giét mo gia cam
duogc ghi nhan. Trudc day Su et al. (2006) va Joo et
al. (2006) da phan lap vi khuan Pseudomonas sp.
va Alcaligenes faecalis 13 2 10ai vi khudn di dudng,
nitrate hoa va phan nitrate-héa trong diéu kién co
oxy va ho da tng dung chung trong vi¢c loai béd N
trong nudc thai trai chan nudi ¢ Pai Loan va Han
Qudc rat thanh cong. Gan day Kundu et al. (2012)
dd phan 1ap dwoc loai vi khuan Achromobacter
xylosoxidans S18 trong nudc thai 10 giét md ¢ An
Do va tmg dung loai vi khuan nay da loai bo gan
100% lwong NH,*-N (tir 130 mg/l xudng 0 mg/l)
va COD (tir 1800 mg/l xudng con 150 mg/l) trong
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nuée thai chi trong 24 gio. Nhimg két qua cua
chung t6i cho thdy khi img dung thanh cong loai vi
khudn Pseudomonas stutzeri loai bd N trong nuée
a0 c4 tra nhiém ammonium cao (Cao Ngoc Diep et
al. 2009) va loai vi khuan nay két hop cung véi vi
khuan tich liy poly-P Bacillus subtilis di giam
lvong NH4"-N, TN, TP, orthophosphate, nitrite,
nitrate trong nudc thai trai chan nudi heo dat loai B
cua QCVN40 sau 6 ngay suc khi 1én tuc (c6 giad
bam) va lan lugt thay 50% luong nudc thai méi véi
ngudn carbon hiéu qua nhat 13 acid acetic (thay vi
glucose)(Cao Ngoc DPiép va Nguyén Tién Si,
2013). Qua cac két qua trén thé gidi ciing nhu
trong nudc cho thdy sir dung bién phap sinh hoc
trong d6 co vai tro cua vi khuén dj dudng, nitrate-
héa va phan nitrate-hda nhu hai loai vi khudn
chuyén hoéa N Pseudomonas stutzeri va vi khuan
tich lity poly-P Bacillus subtilis ¢ thé loai bo N va
P trong nudc thai 16 giét md gia cam.

4 KET LUAN VA DPE XUAT
4.1 Kétluan

Ché pham vi sinh, bao gém hai dong vi khuan
chuyén hoéa N Pseudomonas stutzeri va vi khuan
tich 1y poly-P Bacillus subtilis dugc nhan sinh
khdi bang chinh nudc thai 16 mo gia cam, két hop
v0i suc khi va ¢ gia bam cho hiéu qua xu ly nude
thai tir 16 giét md gia cAm cao v6i cac chi tiéu dat
chuin loai A theo QCVN 40: 2011/BTNMT, thoi
gian lwu nudc 14 8 gio. Tuy nhién, can tdi wu hod
mat s6 vi khuén, loai gia thé va qua trinh bao quan
ché pham vi sinh trong diéu kién méi truong tu
nhién nhung khéng 1am anh huong dén hoat tinh
cling nhu hi¢u qua xu ly.

4.2 Déxuit

Ung dung ché phém sinh hoc xur 1y nhiéu loai
nudc thai khac va véi thé tich 16n hon dé cod thé
danh gia va két luan mot cach vitng chac hon.
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