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TOm tat

Nudéc ri rac trong cac xi nghiép xi Iy chat thdi ran ludn chiia mét ham lieong \6m nito &
dang NO,. Chdt nay la nguyén nhan gay ra nhiéu van dé nghiém trong cho sizc khée va moi
trieong. Tor bun thdi cia bé xir 1y sinh hoc ldy tir Khu lién hop xiz Iy chat thdi rdn Nam Binh
Duong, chung téi phan lgp duoc 03 chung Nitrobacter spp. Trong do, chung Nitrobacter NB1
6 kha ndang xi ly nitrit hiéu qud nhdt. Trén méi truong Winogradsy ¢6 nong dg mudi thay doi
tir 5 — 25%o, hiéu suat xit Iy nitrit sau 24 gio cua chuing nay dat tir 97.63 - 97.92%. O nong do
toi thiéu 10° té bao/ ml méi triong, ching nay c6 hiéu suat xit Iy nitrit dat dén 99.79% sau 24
gio. Khi thiz nghiém vaéi nuoc ri rac o quy mo phong thi nghiém, kha nang xur ly nitrit ching
Nitrobacter NB1 dat 67.77% sau 4 gio.
Key word: Nitrobacter sp., xi Iy, nwdc ri rac, nong dg mugi
Abstract

ISOLATING AND EXPERIMENT ON CAPABILITY TO TREAT NITRIT IN THE
LEACHATE FROM THE LANDFILL OF NITROBACTER SP.

The leachate from the landfill in solid waste treatment plants always contain a large
amount of nitrogen in the form of NO,. This substance causes many problems in health and the
environment. Three Nitrobacter spp. isolates were isolated from the sludge of the biological
treatment tank taken from the Nam Binh Duong Solid Waste Treatment Complex. Of these, the
Nitrobacter NB1 strain has the most effective nitrite treatment. On Winogradsy medium that
contains the salt concentration varies from 5 to 25%o, the nitrite treatment efficiency after 24
hours of this strain is from 97.63 to 97.92%. At a minimum density of 10° cells/ml medium, this
strain has a nitrite treatment efficiency of 99.79% after 24 hours. When tested with landfill
leachate at laboratory scale, the nitrite treatment ability of the Nitrobacter NB1 strain achieved
67.77% after 4 hours.

1. Pt van dé

Nitrit (NO,) 1a chat c6 doc tinh ddi v6i sinh vét va con ngudi. Khi vao co thé con ngudi,
& mot ham lwong nho, nitrit c6 thé két hop voi cac amino acid tao thanh nhom chit
nitrosamine-1, 1a tién chat gay ung thu. D4i véi sinh vat thity sinh, ham lugng nitrit cao trong
nuée sé& dan tinh trang thiéu oxy, va tac dong dén nhiéu co quan khac nhau trong co thél,
Trong nudc thai néi chung va nudc ri ric néi riéng, nito ton tai dang amoni, nitrit va nitrat. Ty
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theo mirc do c6 mat cua cac hop chét nito ma ta c6 thé biét duge mirc d6 6 nhidm ngu6n nudc.
Khi nuéc méi bi nhiém ban boi phan bén hodc nude thai, trong ngudn nudc cd6 NHz, NO, va
NOj3". Sau mot thoi gian NHz va NO, bi oxy hoa thanh NO3™. Nhu vay, néu nude chira NH; va
nito hitu co thi coi nhu nude mai bi nhiém ban va nguy hiém, néu nude chi yéu c6 NO,™ thi
nude da bi 6 nhidm thoi gian dai hon, con néu nude chi yéu 1a NO3 thi qué trinh oxy héa da két
thiic. O didu kién yém khi, NO3™ s& bi khir thanh N,B®. Trong qua trinh xtr 1y nuée thai bang
phuong phép sinh hoc hiéu khi, NH; s& dugc chuyén thanh nitrit va nitrat nhd cac loai vi khuén
Nitrosomonas va Nitrobacter. Nitrobacter trong bun s& chuyén hoa NO, trong nudc thanh NO5™
. Khi bd sung ching Nitrobacter vao quy trinh xir Iy nudc thai s& gitip chuyén héa nhanh luong
NO, thanh NO3". Khi méi trudng thiéu oxy, cac loai vi khudn khir nitrat Denitrificans sit dung
NO;™ dé oxy hoa thanh chat hitu co. Nito phéan tir N, tao thanh trong qué trinh nay s& thoat ra
khoi nu¢e5®. Qua do co thé théy dugc vai tro to 1on cua Nitrobacter trong viéc loai bo NHj
va NO;™ trong nudc thai. Chinh vi nhitng thuc té trén, t6i thuc hién dé tai: “Phan lap va thua
nghiém kha nang xi 1y nitrit trong nudc ri rac ctia vi khuan Nitrobacter sp. ”

2. Vat ligu va phwong phap

Vit liéu va cac loai méi trwong dung trong nghién cieu: Bun thai tir bé xi Iy sinh hoc
cua Khu lién hop xir Iy chét thai rin Nam Binh Duong. Nudc ri rac thu nhan & bé xi ly sinh hoc
cua Khu lién hop xir Iy chat thai rin Nam Binh Duong. Méi trudng phan 1ap vi khuan Nitrobacter
sp. (Mdi truong Winogradsky - MT1)P: NaNO, 2g; MgSO,.7H,0 0,5g; FeSO,.7H,0 0,03g;
NaCl 0,3g; Na,CO; 1g; K,HPO, 1g; agar 20g; Nudc cat vira da 1 lit. pH 7,3.

Phwong phdp nghién ciru

Phirong phdp phan ldp vi khuan Nitrobater sp.*™: Cac miu bun duoc cdy vao moi
truong Winogradsky. Sau 2; 4; 6 va 8 ngay, xac dinh ham luong NO, trong méi truong bang
thudc thir Griess. Cac mau ban ¢6 kha nang lam giam lwong NO, duoc pha lodng theo hé sé
thap phan va phan lap trén méi truong Winogradsky ¢ bd sung 2% agar bang phwong phap trai
dia. Thu nhan cac khuén lac riéng ré va kiém tra lai kha nang nitrat hoa trén moéi truong
Winogradsky.

Phirong phdp nhugm Gram!™: Dua vao su khac biét giita vach té bao vi khuan Gram (+)
va Gram (-). Vi khuan Gram (+) c6 véch peptidoglican hoat dong nhu mét hang rao thim thau
ngin can sy that thoat cua tim két tinh. Ban dau, vi khuan dwoc nhuém bang tim két tinh va xu
ly iod dé ting d6 gitr mau. Sau do, vét boi dwoc tdy mau bang con 1am cho cac 15 cua I6p
peptidoglican day lai. Do vay phuc chét tim két tinh va iod dwoc gitt lai, vi khuan c6 mau tim.
Peptidoglican & vi khuan Gram (-) rat mong, it lién két chéo va c6 13 16n. Viéc xt ly bang con
c6 thé loai lipid khoi vach Gram (-) du dé lam tang hon kich thudc cua 16. Do vay, & budc rira
bang con da loai bo phtc chat mau tim cua tim két tinh - iod. Khi nhuém lai bang safarin thi vi
khuan Gram (-) ¢c6 mau hong.

Phirong phdp xdc dinh ham lwong NO; ™ Ham lugng NO, dugc xac dinh dya vao
phan tng mau caa ion NO,™ vai thudc thir Griess. Han hop phan tng gom 4 ml dung dich mau
nghién curu da dugc pha loang vai ty 1€ thich hop, 1 ml dung dich Griess 1, 2 ml dung dich
Griess 2, lic déu va dé yén trong 10 phut. Cudong d6 mau hong ty Ié vai ham luong NO, trong
dung dich. Po mat d6 quang ¢ budc song 520 nm va xac dinh ham Iuwgng NO;” trong dung dich
thong qua duong chuan.
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Bé tri thi nghigm

Phan Igp ching vi khudn Nitrobacter sp.: 1ml bun dwgc ciy vao 100 ml mdi trudng
Winogradsky. Sau 2; 4; 6 va 8 ngdy, xac dinh ham luong NO, trong méi truong bang thude thir
Griess. Mau buin ¢6 kha ning 1am giam lwong NO, dwoc pha lodng theo hé s6 thap phan va trai
dia trén moi truong Winogradsky. Thu nhan céc khuan lac riéng r& va kiém tra lai kha ning
nitrat héa trén moi trudng Winogradsky long. Cac khuan lac c6 kha nang nitrat hoa dugc 1am
thuan va kiém tra hinh théi té bao bang phwong phap nhuom Gram.

Khao sét dnh hweng cia dé man 1én kha néang xi ly nitrit: D6 man NaCl 1a mét yéu té sinh
thai anh huong nhiéu dén kha ning sinh truong cua cac vi sinh vat. Cac chang cé hiéu suat xu ly
nitrit cao dwoc thir nghiém kha ning xir 1y nitrit trong cac méi truong Winogradsky cé bé sung
NaCl véi cac nong do 5; 10; 15; 20 va 25 %o. Binh ddi chimg duoc tién hanh trong cung diéu kién
nhung khéng bo sung vi khuan. Danh gia hidu xuat xu Iy nitrit sau 24 gio nudi cay lac.

H (%) = ([NOZ_]DC - [NOz_]TN) / [NOz_]DC x 100

Khao sat anh huong cua mdt do 1én kha nang xur ly nitrit: Chung Nitrobacter sp. dugc
chon loc tir thi nghiém trudc dugc nudi cdy lic trén méi trudng Winogradsky va xac dinh mat
d6 té bao bang phuong phap dém khuan lac. Pha lodng chang vai ty 1& thich hop va bd sung 1
ml dich nudi cay vao méi truong sao cho mat d6 Nitrobacter sp. trong méi trudng dat 10%; 107
10% 10% 10 10° va 10’ CFU/ml. Binh di chimg duoc tién hanh trong cung diéu kién nhung
khéng bo sung vi khuan. Danh gia hi¢u xuat xir ly nitrit sau 24 gio nudi cay lac

Ther nghiém kha nang xir Iy nitrit trong nuwéc ri rac cua chung Nitrobacter sp. chon loc:
Nudc ri rac ¢ giai doan sau xir ly sinh hoc duoc cho vao céac binh nhya dung tich 20 lit. Méi
binh thi nghiém chira 15 1it nudc thai, duoc suc khi lién tuc trong sudt thoi gian thi nghiém. pH
cua hé thdng dugc duy tri trong khoang 7.0 — 7.5. Chang vi khuan Nitrobacter sp. chon loc sau
thoi gian ting sinh 24 gio trong moi truong Winogradsky dugc pha loang dén mat do thich hop
va bd sung vao céc binh thi nghiém. Panh gia hiéu suat xt ly NO,™ trong céc binh thi nghiém
sau 0; 2 va 4 gio, twong tng voi thoi gian ciia mot chu ki phan ing trong hé thong ASBR. Binh
d6i chiing ciing dugc xu ly trong cung diéu kién nhung khong bo sung chung Nitrobacter sp.

X Iy thong ké: Céc thir nghiém trong phong thi nghiém duoc tién hanh lap lai it nhat 3
lan va phan tich ANOVA bang phan mém Stagraphic Centurion XV.

3. Két qua nghién ciru

3.1. Phan Idp vi khudn Nitrobacter sp. 1400 133598 1313.84
Biéu dé 1. Kha nang xit ly nitrit ciia cac vi 1300
sinh vt trong mdu bun thai ~ |§ 170
£ 1100
’ £ 1000
Mau bun dugc cay vio mdi truong (£ o
Winogradsky; Sau 6 ngay, cac chuang vi sinh §_ 200 11
vat trong mau bun c6 kha nang lam giam £ 70 %
lugng NO; trong mdi truong Winogradsky tir |8 o0 5820 59746
1335.98 xudng con 598.2 mg/l NO,. Tir ngay -
thir 6 tro di, kha nang xir Iy NO, giam khong . , . . .
dang keé. Théi gian nudi cay (ngay)
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Str dung dich tang sinh sau 6 ngay, ching t6i da phan 1ap dugc 05 chung, ki hiéu la NB1,;
NB2, NB3, NB4 va NB5. Cac chung vi khuan nay tiép tuc dwoc thar nghiém kha nang xir ly
NO, trén mdi trudng Winogradsky. Ham lugng NO, ™ trong duoc thé hién trong bang 1.

Thoi gian nudi ciy
Chiing 0 giv 24 gid 48 gioy 72 gity
NB1 121.12 +2.89 0.18 + 0.05 0.17 £ 0.06 0.20 + 0.06
NB2 115.83 + 2.80 3.27+1.20 0.33£0.09 0.30 + 0.09
NB3 118.10 +1.89 126.3 +0.05 125.6 +0.16 125.2 + 0.44
NB4 119.30 + 1.90 124.7+0.38 120.4+0.11 122.9+0.33
NB5 118.86 + 2.00 1.83+0.63 0.12+0.01 | 0.12+0.01

Bdng 1. Kha nang xi Iy nitrit ciia cac chung vi khudn phan Idp tir mau bun

Sau 24 gid nudi ciy lic, cac ching NB1,
NB2 va NB5 c6 kha nang xir ly nitrit rat tot,
ham luwong nitrit giam tir 121.12 xudng con
0.18 mg/l d6i véi NB1; 115 xudng con 3.27
d6i vai NB2 va tir 118.86 xudng con 1.83 mg/I
d6i v6i NB5. Hai chung NB3 va NB4 khdng
c6 kha nang xu ly nitrit. Ham luong NO,
khong thay d6i nhiéu sau 72 gio nudi cay lac.
Hinh anh nhuém Gram cho thiy ca ba ching
NB1, NB2 va NB5 déu thuoc nhédm vi khuan
Gram (-) va cé dang hinh que (hinh 1).

Biéu do 2. Kha nang xi Iy nitrit ciia cac
chang vi khuan phan lap c6 hiéu suit cao

121.12

Ham lugng Nitrit (mg/l)

4.0

20

0.0

Theo cac két qua nghién ctu trude day
d3 cong bd nhu cua tac gia Tran Lién Ha
(2007)%), Pham thi Tuyét Ngan (2012)", Bao
Thi Héng Van (2012)®) hay m6 ta vé hinh thai
chi Nitrobacter cua Eva Spieck (2005)®
chung t6i bude dau két luan cac chung NB1,
NB2 va NB5 thugc chi Nitrobacter. Hai chung
NB1 va NB5 c6 hiéu qua xu ly nitrit manh
nhét sau 24 gio, do do, ching t6i sir dung hai
chung nay cho cac khao sat tiép theo.

Hinh 1. Hinh thai nhugm Gram cua céc chung
khi quan st ¢ vqt kinh X100 chzng NBL1.
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Hinh 2. Hinh thai nhugm Gram cua cac
chung khi quan sat ¢ vt kinh X100 chzng
NB5

3.2. Anh hwong ciia dp mgn 1én khd
nang xw ly nitrit cua ching Nitrobacter sp.

Trong giéi han khao sét, viéc thay doi
ham lugng NaCl cua méi truong nudi cay tir
5 dén 25 %o, khong 1am anh hudong dén kha
nang xu i nitrit cua ca hai chung NB1 va
NB5. Cac ching Nitrobacter sp. nay van
sinh truéng manh trong moi truong nudi
cdy, hiéu xuat xir ly NO,™ dat trong khoang
97.08 — 97.92% sau 24 gid. Kha ning phat
trién manh trén moi truong c6 ndng d6 mudi
cao maé ra nhiéu tiém ning tng dung cho cac
chung NB1 va NBS.

Céc chung Nitrobacter sp. nay khong
chi duoc sir dung dé xtr i nitrit trong nudc % gzifg T

thai ma con co thé dung dé kiém soat ham 978 sl 9T 778
luong khi NO;" trong cac ao nuoi trong thiy 976 = 97.52
san, nhat Ia trong tinh trang khi hau bién doi |; =
that thuong nhu hién nay. 5 glf 9721 97.25

97.2 97.08

97

9.3

nghiém thuc khac ¢ do tin cay 95%. Do do, %6
NB1

t xCr Iy Nitrit (%)

Chung Nitrobacter NB1 c6 kha nang
sinh truang manh va xir ly nitrit rat tot, ngay
ca khi méi trudng chira c6 do min 1én dén

éu sua

15%o, khéc biét vé mat théng ké so véi cac |T

ching t6i chon chang Nitrobacter NB1 dé 96.4

khao sat kha niang xir Iy nitrit & cac mat do NB>  Ching
khéc nhau [15%0 [110%0 = 15%0 W20 %, W25%0

Biéu do 3. Anh huong ciia dg man Ién hiéu suat xir
ly nitrit cua chung Nitrobacter sp. chon loc

3.3. Anh hwéng ciia mat dé chiing Nitrobacter sp. 1&n kha ning xir Iy nitrit.

Khao sat mat do cua chung Nitrobacter NB1 trén méi truong Winogradsky sau 24 gid
nudi ciy lic, mat do chung dat 4.8 + 2.0 x 10° CFU/ml. Chiing t6i pha lodng chung véi ty 18
thich hop va bé sung vao cac méi trudng Winogradsky cé chira NO, véi ham lugng 119.5 + 3.5
mg/l (binh ddi chung khong bé sung chang NB1). Mat do chang NB1 giira cac nghiém thiic
thay déi tir 10%; 10% 10% 10* 10° 10° 107 va 10° té bao/ ml méi trudng. Sau 24 gid lac, ham
luong nitrit trong cac nghiém thire duoc thé hién nhu trong biéu d6 4.

Két qua cho thiy, khi gia ting mat d6 chung Nitrobacter NB1 tir 10% - 10° té bao/ ml méi
truong, chung c6 kha nang xir Iy NO, rét tét, ham lwong nitrit giam manh tr 119.5 mg/l &
nghiém thirc d6i chung (khong thé hién trong biéu dd) xudng con khoang 0.16 — 0.37 mgl/l,

59



Tran Ngoc Hung... Phan Idp va thir nghiém khd ndng xu Iy...

phan tich théng ké cho thay gitta cac nghiém thirc khong co su khac biét ¢ do tin cay 95%. Khi
xir ly & mat @6 10" va 10 té bao/ ml méi truong, ham luong nitrit giam con lan luot 9.87 va
0.55 mgl/l, khéc biét ¢ do tin cdy 95% so véi cac nghiém thac con lai. Dé dat dugc hiéu qua
kinh té, ching ta c6 thé sir dung ché pham & mat do 10° té bao/ ml méi truong, twong duong
khoang 1 lit ché pham (mat d6 10° CFU/ml) cho 1000 m*mai trudng can xi ly.

Biéu dé 4. Anh huong cua mdt dé ching 1
Nitrobacter NB1 den kha nang xar |y nitrit 087
80 9

61.17
70 T =
1 g mago | |2
60 =
45.16 £ .
1313 T ®

éu suét xcr Iy (26)
T~ wn
= (=]

Hi

l 10t 102 10® 10t 10 10 107 10
31760 g’
30 22131 J 055
—- o024 037 033 027 15 019
20 1719 mim Bl B SN ose  waw
8.60 8.49 | 100 102 103 104 105 106 107 108
10 s a -
. . Mt dd chdng NB1 (t€ bao/ml moi truréng)
0
10° 10* 10° 10

Biéu do 5. Kha nang xit Iy nitrit trong nwéc ri
Mat d6 ching NB1 (t& baolml méi trurdng) rdc cua che pham Nitrobacter NB1 theu
nghiém

3.4, Thir nghiém kha nang xir ly nitrit trong nudc ri rédc ciia chiing Nitrobacter sp. chon loc

Chung t6i thir nghiém bé sung dich tang sinh chung Nitrobacter NB1 vao nudc ri rac sau
bé xu ly sinh hoc, mat d¢ chiing trong cac nghiém thirc thay doi tir 10% 10% 10 va 10° té bao/
ml méi truong xur ly. Hiéu suat xir ly cua cac nghiém thic duge danh gia sau 2 gio va 4 gio.
Két qua thi nghiém thé hién trong biéu db 5.

Hiéu qua xir Iy nitrit cua chang Nitrobacter NB1 ting dan theo thoi gian va mat do chung
gidng bd sung. O mat d6 10° té bao/ ml nudc thai, chung NB1 c¢6 kha ning xi 1y nitrit dat hiéu
Suat 43.13 % sau 2 gio va 67.77 % sau 4 gid. Tuy nhién, dé dat dwoc hiéu qua xir ly nay can
phai bé sung vao méi trudng mot lwong I6n ché pham (ché pham c6 mat do téi thiéu 10°
CFU/ml) , twong dwong khoang 10 lit/ 100 m® nuéc ri rac. O mat d6 10* té bao/ ml nudce thai,
hiéu suat xir Iy NO, cua ching dat 45.16% sau 4 gid, khac biét vé mat thong ké & mac 95% so
vé6i két qua thu dugc & cac nghiém thie khéc trong cing thoi gian xir ly. Két qua nay budc dau
cho thdy, chung ta c6 thé bo sung ché pham chira chung Nitrobacter NB1 vao hé théng ASBR
hoic xir ly ching Nitrobacter NB1 sau giai doan ASBR véi liéu lugng 1 lit ché pham/ 100 m®
nudce ri rac. Piéu ndy cé thé gidp giam ham luong NO, trong nudc ri rac, tao diéu kién xu ly
triét dé chat nay trong céc tiép theo cua hé thong.

4. Két luan

Tir bun thai caa bé xu ly sinh hoc lay tir Khu lién hop xir Iy chat thai rin Nam Binh
Duong, chung t6i phan 1ap dugc 03 chung Nitrobacter spp., dugc ki hiéu 1a NB1, NB2 va NB5.
Trén mdi trudng Winogradsky c6 bé sung 2g NaNO,, cac chung NB1, NB2 va NB5 c6 kha
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nang xu ly NO, manh, véi hiéu suat xt ly sau 24 gid lan luot dat 99.85 ; 97.15 va 98,44%.
Chung Nitrobacter NB1 va NB5 thich nghi tt trong méi truong Winogradsy ¢6 nong d6 mudi
thay dbi tir 5 — 25%o, hiéu suat xir ly nitrit sau 24 gio cia hai ching nay dat tir 97.08 dén
97.92%. Trén moi truong Winogradsky, ching Nitrobacter NB1 ¢6 hiéu suat xu 1y nitrit dat
99,79% & nong do tbi thiéu 10° té bao/ ml méi trudng. Khi thir nghiém vai nudce ri rac & quy
md phong thi nghiém, ching NB1 ¢6 hiéu suat xtr Iy nitrit dat 67.77% sau 4 gio.
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