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UNG DUNG VI KHUAN PSEUDOMONAS STUTZERI
VA ACINETOBACTER LWOFFII LOAI BO AMONI
TRONG NUOC THAI TU RAC HUU CO

Cao Ngoc Piép' va Nguyén Thi Hoang Nam
ABSTRACT

Application of Pseudomonas stutzeri and Acinetobacter Iwoffii to remove ammonia in
wastewater of biowaste was carried out to evaluate their ability of ammonia removal at
different concentrations with and without aerobic condition in laboratory condition. The
results showed that these species had ammonia removal ability effectively at both 50 mg/I
and 100 mg/l ammonia. Pseudomonas stutzeri strain D3b and Acinetobacter Iwoffii strain
TN7 are the best bacterial species to remove ammonia. Besides that, both of species
removed ammonia in aerobic condition better than anaerobic condition. In three days,
the ammonia removal efficiency of Pseudomonas stutzeri D3b were 97.2% and 98.57%
and Acinetobacter Iwoffii TN7 were 96.32% and 98.31% in 50 mg/l and 100 mg/l
ammonia concentrations in wastewater of biowaste, respectively.

Keywords: Acinetobacter Iwoffii, ammonia concentration, aeration, Pseudomonas
stutzeri, wastewater from biowaste

Title: Application of Pseudomonas stutzeri and Acinetobacter lwoffii for ammonia
removal treatment in wastewater of biowaste

TOM TAT

Ung dung vi khudn Pseudomonas stutzeri va Acinetobacter lwoffii dé loai bé amoni trong
nuéce thdi tiv rac hitu co dwoc tién hanh nham danh gid kha nang oxi-héa amoni ¢ nhiing
nong d¢ amoni khéic nhau trong diéu kién cé va khong co suc khi o thi nghiém trong
phong thi nghiém. Két qua cho thdy cdc dong vi khudn déu cé kha nang oxi-hoa amoni
rdt tot & ca nong dé 50 mg/l va 100 mg/l trong dé dong Pseudomonas stutzeri D3b va
dong Acinetobacter Iwoffii TN7 c6 khd ndng logi bé amoni tot nhdt. Ngodi ra, cd hai
dong vi khudn déu xvr ly amoni trong diéu kién suc khi 16t hon khong suc khi. Hiéu sudt
oxi-hoa amoni cua Pseudomonas stutzeri D3b la 97,2% va 98,57% va dong
Acinetobacter Iwoffii TN7 la 96,32% va 98,31% & nong dé 50 mg/l va 100 mg/I ciia niede
ri rdc, theo thir ty trong thoi gian 3 ngay.

Tir khoa: Acinetobacter lwoffii, néng do amoni, nwdc thdi tir rac hitu co, Pseudomonas
stutzeri, suc khi

1 DAT VAN DE

Theo s6 liéu thong ké thi hau hét cac bai rac ¢ Viét Nam déu 1a bai 16 thién, sb bai
chén lap réc hop vé sinh con qua it chi co khoang 3 trén gan 100 bai rac 1a hop vé
sinh. Do chat thai khong duge kiém soat tai ngudn nén khéng kiém soat dugc
thanh phﬁn rac thai. Tir dy san sinh ra mot lugng nude ri tr réc, nhit 1a rac hiru
co, dang ké c6 nhirng vi sinh vat mang mam bénh cing v6i ndng dg cac chat ban
cao, phtrc tap gy 6 nhlem manh dén ngudén nudc mit va nudc ngam xung quanh.
Nhiing nghién ciru gan day cho thdy nudc rac hiru co bi 6 nhiém chii yéu la do
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ham lwong amoni va phosphat qua cao, giy doc trong nudc. Hop chit hoa hoc
chtra nito va phospho dugc goi 14 thanh phan dinh dudng trong pham tri nude thai
va la d6i tuong gy 6 nhiém kha trém trong cho mdi trudng, trong d6 dang chu y la
6 nhim do su hién dién amoni & ndéng do cao, gay doc. Vi vay nuge thai can phai
dugc kiém soat va xir 1y trudc khi thai ra moi truong. Dé giai quyét tot van dé trén
thi phuong phép phd bién va hiu qua nhat duge wa dung 1a bién phap sinh hoc.
Béi vi so vai cac bién phap vat 1y va hoa hoc thi bién phap sinh hoc cho hiéu qua
cao va triét dé hon. Bén canh do, viéc xt Iy nudce thai béng bién phap sinh hoc s&
khong gy tai 6 nhiém moi trudng nhu bién phap hoéa hoc. Ngoai ra, so véi bién
phap vt 1y va hoa hoc thi bién phap sinh hoc ¢6 wu thé hon vé quy mé ciing nhu
gié thanh dAu tw, do chi phi cho mot khdi lwgng chat khir 1a it nhat (Chu Thi Thom
et al., 2006). Vay viéc ing dung vi sinh vét dé xtr Iy nudce thai, giam thiéu 6 nhiém
mdi truong yéu ciu cap bach can duoc dau tu nghién ciru, tmg dung va dé tai
“Ung dung Pseudomonas stutzeri va Acinetobacter Iwoffii loai boé amoni trong
nude thai tir rac hitu co” duoc thuc hién nham tim ra giai phap hitu hiéu dé gop
phan bao vé méi truong.

2 PHUONG PHAP NGHIEN CUU
2.1 Cac dong vi khuén thi nghiém

Ba dong vi khuan duoc su dung trong thi nghiém nay gom dong Pseudomonas
stutzeri D3b duoc phan 14p va tuyén chon tir chat thai ao c4 tra & Tién Giang
(Pham My Cam, 2008), dong Pseudomonas stutzeri DPH-N2c¢ dugc phan 1ap tir chat
thai ao nudi tom ¢ Bac Liéu (Huynh Thi Cam Ta, 2009) va dong Acinetobacter
Iwoffii TN7 dwoc phan lap tir chit thai ao nuéi tom st ¢ Kién Giang (Duong Thi
Bich, 2008). Ba dong vi khuan dugc trong méi truong BM/NO; (Su ef al., 2001)
long trong 3 binh tam giac riéng, dat trén may lic xoay vong & toc do 150 v/ph
trong 48 gid ¢ nhiét do 28-30°C (trong phong thi nghiém) va khi mat s dat
log¢>9.0 CFU/ml dé tién hanh thi nghiém.

2.2 Moi trudng

Mbi truong chuyén biét dé nhan nudi ba dong vi khuan trén 1a méi truong

BM/NOs (Su et al., 2001), méi truong t6i thiéu (minimal)(Sikorski et al., 2002)
dung dé pha lodng va dém sdng vi khuan.

2.3 Nudc thai (nwéce ri tir rac hiru co)

Nudc thai hay con goi 1a nudc ri rac duge stt dung trong thi nghiém nay 1a nudc ri
ra tir cac vat liéu hitu co hay con goi rac hitu co dugc thu tir cac thi nghiém xur 1y
rac thai htru co (Ha Thanh Toan et al., 2011).

2.4 Phwong phap thi nghiém

Pé danh gia kha ning oxi-hda amoni ciia ba dong vi khuan nay, thi nghiém duoc
bo tri lam 2 budc:

Nuwdc thdi rac hitu co [nwdéc ri rdac] co nong do amoni la 50 mg/l

Cho 1 lit nudc thai rac hitu co [c6 ndng d6 50 mg/l amoni) trong keo nhya c6 dung
tich 3-L, pH cua nudc rac tr 7,8 chinh 1€n 8,1 bang NaOH 1IN, chung 5% dung
dich vi khuan. O nghiém thac khong suc khi, nude rac sau khi chung vi khuan chi
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khuéiy déu, dé yén con & nghiém thitc ¢6 suc khi, nudce ri rac duoc suc khi bé'mg
may suc khi hd ca (air-pump) trong 4 gio, sau d6 thém 1 ml acid acetic/lit, suc khi
thém 1 gio roi dé yén.

Thi nghiém c6 2 nhan t6 v&i nhan t6 1 13 dbi ching va 3 dong vi khuén va nhan t6
2 1a suc khi va khong suc khi va 4 1an lap lai; pH nudc ri rac dugc do bang pH ké,
dém song vi khuan trén moi truong t6i thiéu bang phuong phap dém séng nho giot
(Hoben va Somasegaran, 1992) va do ham luong amoni (phuong phap so mau)
mdi ngay; thi nghiém kéo dai cho dén khi ham lugng amoni giam xubng & mirc
dudi muic B cuia TCVN 9545-2005.

Nuwde thdi rdc hitu co [nwdc ri ric] cé nong dg amoni la 100 mg/l

Thuyc hién nhur thi nghiém trén nhung pH nudc rac ban dau (7,4) khong diéu chinh
1én 8,1. BO tri thi nghiém, thu mau va cac chi ti€u do, dém nhu trinh bay trong thi
nghiém 1.

S6 liéu dugc phan tich thong ké bang phan mém EXEL cua Window XP, so sanh
su khac biét cta cac tri sO trung binh dugc bang kiém dinh LSD.

3 KET QUA VA THAO LUAN

3.1 Két qua
Anh hwong ciia vi khudn va diéu ki¢n suc khi lén suy giam nong do amoni trong
nudc thdi

3.1.1 Nong do ban dau la 50 mg/l
Diéu kién suc khi

Trong Bang 1 cho thdy hiéu qua ctia vi khuan lam giam nong d6 amoni trong nudc
ri réc tir 50 mg/l xudng con 19,68; 23,07 va 18,88 mg/l trong ngay thir 1 sau khi
chung vi khuan vao nudc thai rac hitu co so véi nghiém thirc d6i chimg con 43,39
mg/l nhung dén ngay thir 2, ca ba dong vi khuan déu lam giam ndéng do amoni
xudng tir 1,20 dén 3,40 mg/l [dat mic A cuia TCVN 9545 2005] trong d6 dong hai
dong Acinetobacter Iwoffii TN7 (1,79 mg/l) va dong Pseudomonas stutzeri D3b
(1,17 mg/1) dat muc thap nhat.
Béng 1: Hi(fgu qué ciia ba dong vi khuén dén ndng d9 amoni (mg/l) trong nwée ri rac trong
dieu kién c6 va khong co suc khi theo thoi gian
Suc khi Khong suc khi

P6i Dong Dong Dong Poi Dong Dong Dong
chimg TN7 DH-N2¢ D3b ching TN7 DH-N2¢ D3b
Ngay 1 4339 19,68 23,07 18,88 4252 2411 2738 20,91

Nghiém
thire

Ngay2 39,52 1,79 3,39 1,17 39,02 7,35 15,23 11,38
Ngay3 36,71 1,84 2,30 1,40 40,08 4,75 8,71 3,78
LSD.01 = 1,04 CV =3,85%

DPiéu kién khong suc khi

Trong diéu kién khong c6 suc khi, ndng d6 amoni trong nude ri rac c6 ching 3
dong vi khuan giam xubng 50% va cho dén ngay thir 3 dong D3b va dong TN7 ¢6
kha nang giam ndng do amoni trong nudc ri rac xuong dudi mic A (<5 mg/l)
trong khi d6 nong d6 amoni trong nghiém thirc 1 [d6i chimg] khong giam bao
nhiéu. Khi so sanh qua trinh nuée ri rac ¢ suc khi va khong cé suc khi cho thiy

3
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suc khi 1am giam ndng d6 amoni trong nude ri rac dang ké (con 16,09 mg/l) so véi
nudce ri rac khong suc khi (20,44 mg/1)(LSD.01 = 0,31 mg/l). Nhu vay chung vi
khuan (nhat 14 2 dong TN7 va D3b) va ¢ suc khi lam cho noéng d6 amoni trong
nudc ri rac giam nhanh chéng tr 50 mg/l xuong <2,30 mg/l trong 2 ngay. Tuy
nhién, pH cua nudc ri rac du ¢ ching vi khuan hay khong chung vi khuan ciing
khong thay d6i dang ké (pH>8) mic du cac nghiém thirc ¢6 ching vi khuan c¢6 pH
trong nudc ri ric ting hon so véi pH cta nudc ri rac khong xtr Iy vi khuan
(Bang 2).
Bing 2: Hi¢u qua ciia ba dong vi khuin trén pH trong nude ri rac trong diéu kién c6 va

khéng cé suc khi theo thdi gian
Nl S Kl i
thire boi Dong Dong Dong boi Dong Dong Dong
ching TN7 DH-N2c¢ D3b chimg TN7 DH-N2¢  D3b
Ngay 1 8,13 8,35 8,23 8,33 8,13 8,38 8,23 8,43
Ngay 2 8,20 843 8,28 8,53 8,18 8,38 8,25 8,43
Ngay 3 8,11 8,51 8,18 8,58 8,23 8,53 8,35 8,51
LSD.01=0,12 CV=113%

Qua két qua phan tich théng ké cho ”théy suc khi 1am giam lugng amoni déng ké so
v6i khong suc khi; hai dong vi khuén TN7 va D3b ¢6 kha nang loai bé amoni cao
hon dong DH-N2c¢ va lugng amoni trong nudc ri rdc gidm dan theo thoi gian
(Hinh 1).
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Hinh 1: Hiéu qué ciia cic dong vi khudn khir dam va suc khi dén ndng dd amoni (mg/l) theo
thoi gian (LSD.01 = 3.85; CV=1.04%)

3.1.2 Nong d¢ ban dau la 100 mg/l

Piéu kién suc khi

O ndng d6 amoni cao hon (100 mg/l), cac dong vi khuan ciing chimg minh kha

nang oxi-hoa amoni trong d6 noi bat 1a dong D3b chi sau 1 ngay da gidm ndng do

amoni tr 100 mg/l xuong con 12,71 mg/l (Hinh 2) trong khi dong TN7 chi giam

phén ntra va dong DH-N2c chi giam 25%.



Tap chi Khoa hoc 2012:22b 1-8 Truong Dai hoc Can Tho

Dén ngay tht 3, ca ba dong vi khuén déu lam giam ham luong amoni trong nude ri
rac xudng dudi 5 mg/l (dat mirc A TCVN 9545-2005) trong d6 2 dong TN7 va
D3b nbi bat so v6i dong DH-N2¢ trong khi ¢6 ham lugng amoni trong nude ri rac
& nghiém thtrc dbi chung khong giam bao nhiéu (tir 100 mg/l xudng 93,55 mg/l),
diéu nay cho thdy tac dung cuia vi khudn khir dam trong diéu kién c6 suc khi.
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Hinh 2: Hiéu qua ciia ba dong vi khuén trén ham lwgng amoni (mg/1) trong nwéce ri rac
trong 3 ngay cé suc khi

Piéu kién khong co suc khi

Trong diéu kién khong co suc khi, ba dong vi khuan lam giém luong amoni trong
nuéc ri ric nhung hiéu suat thip hon, dong D3b chi lam giam 50% luong amoni
trong ngay thtr 1 va dén ngay thtr ba thi lam giam lwong amoni xudng con 8, 69
mg/l, dong TN7 con 11,64 mg/l va dong DH-N2c con khoang 20 mg/l; hiéu suat
trén chi twong dwong véi diéu kién co suc khi sau 1 ngay (Hinh 3).
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Hinh 3: Hiéu qua ciia ba dong vi khuén trén ham lirgng amoni (mg/l) trong nude ri rac
trong 3 ngay khong c6 suc khi
Két qua tir Bang 3 cho thiy pH cta nudc ri rac ¢6 hay khong co xir Iy vi khuan déu
c6 su khac biét rat 16n; trong diéu kién c6 suc khi, pH cta nudc ri rac ¢6 su bién
dong khong c6 xir 1y vi khuan chi bién dong tir 7,45 dén 7,63 trong khi pH cua
nudc ri rac ¢ xu 1y vi khuan bién dong tir 5,98 dén 7,60 dic biét dong D3b, pH tur
trung tinh tang cham trong khi hai dong TN7 va DH-N2c lam cho pH cua nudc ri
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rac ngay thir 1 giam va ting dan trong ngay 2 va 3. Trai lai, & diéu kién khong co

suc khi, pH cua nudc ri rac cia nghi¢m thuc khong xt Iy va xur 1y vi khuan déu

tang tr ngay tha 1 nhu vay tac dung cua suc khi c6 anh hudéng su lam giam pH

trong ngay thir 1 so vai diéu kién khong c6 suc khi.

Bing 3: Hiéu qua ciia ba dong vi khuin trén pH trong nude ri rac ¢6 va khong c6 suc khi

Newigm SR T Khing e
thire boi Dong Dong Dong boi Dong Dong Dong

ching TN7 BDH-N2¢ D3b ching TN7 DH-N2¢ D3b
Ngay 1 7,45 598 6,30 7,18 7,53 7,83 7,93 7,93

Ngay 2 7,60 7,20 6,40 7,55 7,70 8,10 7,83 8,05
Ngay 3 7,63 7,38 7,25 7,60 7,80 8,15 8,00 8,28
LSD.01 = 0,17 CV =1,58%

Mat s6 vi khuan khir dam trong nudc ri rac ¢ ca diéu kién suc khi va khong suc Kkhi
déu cao hon dbi chimg (Bang 4) tuy nhién trong diéu kién c6 suc khi, mat s vi
khuén luén cao hon trong diéu kién khong c6 suc khi dac biét 1a hai dong TN7 va
D3b ludn c6 mat sb6 kha cao (log10>9.0 CFU/ml) hon dong DH-N2c¢. Nhin chung
mét s6 vi khuén coa nghiém thtrc c6 suc khi cao hon khong suc khi va mat sb ting
dan theo thoi gian (Bang 5) trong d6 dong D3b ludn c¢6 mat s6 cao nhat ké dén 1a
dong TN7 va thap nhét 1a dong DH-N2c.
Béng 4: Mit s6 vi khuin khir dam (log;) CFU/ml) trong nwée ri rac cé va khong c6 suc khi
N S T K ekhi
thite Dboi Dong Dong Dong boi Dong Dong Dong
ching TN7 DH-N2c¢ D3b chimg TN7  DH-N2¢  D3b
Ngay 1 3,51 8,37 8,02 8,68 3,34 8,25 7,96 8,20
Ngay 2 3,81 9,09 8,50 9,54 3,37 9,06 8,25 9,10
Ngay 3 390 921 9,54 9,46 3,69 9,08 8,38 9,25
LSD.01 = 0,97 CV =0,09%

120 - Ngay 1 Ngay 2 Ngay 3

suc khi

R | e N e I

ot ®---MmgW------d----H------W-----

o n---fl.-----------H----------MW------

néng dé amoni (mg/l)

20 -

. X e . R g . ) . & . & N <7
2t 4R 2, 4 By & o a5 & o o o e o
L4 & L = L+ 2 = L2 i G 4F
6}" “ 6}" © 6',# © 6}" €

dong vi khuan

Hinh 4: Hiéu qua ciia cic dong vi khuin khir dam va suc khi dén ndng d6 amoni (mg/l) theo
thoi gian (LSD.01 = 1.39; CV=2.12%)
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3.2 Thao luan

O ndng d6 50 mg/l va trong diéu kién suc khi da lam giam lugng amoni trong nuréc
ri rac rat nhanh (chi sau 2 ngay dat micc A TCVN 9545 2005) c6 1é lwong oxi hoa
tan trong giai doan dau di gitp lwong amoni chuyén hoa sang dang khac nhanh
hon (Kristensen et al., 1992) dong thoi bd sung acid acetic nhu 14 ngudn carbon
thich hop cho vi khudn phét trién (Fush va Chen, 1975). Trong thi nghiém nay,
nudce ri rac duoc diéu chinh 1én 8,1 nén pH ctia nudce ri rac on dinh nhu 1a dang
dém (buffer)(Obaja ef al., 2003) cho nén pH & nudc ri rac ca hai qui trinh suc khi
va khong suc khi khong khac biét nhau mac du ching vi khuén c6 1am cho pH
nudc ri rac tang 1én trong nhitng ngay sau.

O ndng do 100 mg/l va pH cua nudc ri rac khong diéu chinh cho thay sy hién dién
ctia vi khuan khir dam 1am cho pH giam xudng trong ngay thir 1 so véi ddi ching
nhung sau d6 ting dan 1én & diéu kién suc khi (c6 bo sung acid acetic) trai lai trong
diéu kién khong suc khi thi pH ciia nudc ri rac ¢6 ching vi khuan khir dam déu
tang dan theo thoi gian. Tuy nhién du cho pH cta nudc ri réc ¢é giam nhung ham
lwong amoni trong cic nghiém thirc c6 chung vi khuén déu giam dic biét 1a dong
D3b va TN7 giam rat manh va dat mirc A sau 3 ngay trong diéu kién c6 suc khi thé
nhung trong diéu kién khong suc khi, pH ctia nudc ri rac ¢6 xir 1y vi khuan c6 ting
nhung lugng amoni van giam du khong bang trong diéu kién suc khi; diéu nay cho
thdy pH trong nudc ri rac khong lién quan dén luong amoni ma chinh 1a tac dong
cua vi khuén 1am giam amoni véi sy hd trg cta khi oxi va acid acetic. Dong thoi
mat s vi khuan khir dam trong nudc ri ric déu cao nhat 1a dong D3b ciing nhu toc
d6 giam luong amoni tang theo, nhu vay vai tro ciia mat s vi khuén trong giai
doan dau (ngay 1) lam giam luong amoni rat c6 y nghia trong diéu kién suc khi va
cung cip nguédn carbon thich hop cho ti 1¢ C/N t6i wu (Bernet et al., 1996) gitp
cho vi khuan ting truong manh.

Qua két qua tir hai thi nghiém trén cho thdy hai dong vi khuan Pseudomonas
stutzeri D3b va Acinetobacter Iwoffii TN7 hoat dong hitru hiéu trong diéu kién suc
khi va b6 sung acid acetic nhu 1a ngudn carbon thich hop dé 1am giam luong
amoni nhanh trong nudc ri réc trong diéu kién pH trong nudc ri rac dao dong tir
6.0 dén 8.0 phu hop trong khoang pH cho phép (TCVN 33-85).

4 KET LUAN & PE NGHI
4.1 Két luan

St dung hai dong vi khuén Pseudomonas stutzeri D3b va Acinetobacter Iwoffii
TN7 dé€ loai bo amoni (oxi-hoa) trong nude ri rac 6 ham luong amoni tir 50 dén
100 mg/1 trong diéu kién sut khi 4 gio bd sung 1 ml acid acetic cho 1 lit nudc ri rac
1a qui trinh tot nhat.

4.2 Dé nghi

Ung dung qui trinh trén vé6i dung tich 16n hon (1 hay 10 m’)
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