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T6MTAT 

Mgc tieu ciia ngbien dhi niy la tlm kiran vi Ivta chgn nhung chiing vi khuin nitrate h6a cd kha nang tjo ming sinh hgc (biofilm), cic 
vi khuin niy thich nghi khi sdi^ bim b ^ gji tb^ vi cd kha ning oxy hda cic hgp chit chda nitrogea cao hmi so vdi mdi trudng djch 
thk Kit qui nghiSn cdu djc d i ^ sinh ly, sinh hoa inh hudng din hô it tinh nitrate hdai, stnh tiudng vi khi ning 130 ming sinh hgc 
cho thiy, VI Uiuin nitrate hda tiiich nghi d nKijt dg ± 28 "C, pH 7,5-8, him lugng nitrogen trong khoing 10 - 200 mgN/1; d ndng dg 
1000 mg N/L ho9t tinh nitrate bda khdng b) uc d i^ Chit mang dugc sii dgng trong thi u g h i ^ niy li iming mut nhf kfch thudc: 
(Ixlxl) cm. Khi cd chit mang bofi linh nitrate hda ciia vi khuin tuySnohgn cao hon tii 1,2 *• 1,4 lin so vdi mdi tnrdng djch, nghiSn 
ciiu inh hudng ciia chit mang cung cho thiy hopt tfnh nitrate hda cao nhit khi chit mang chiim 30% ting thi dch. 20 mg NH4-N/L 
dugc lofi bd hing ngiy, d^ hifu suit'tdi 96% khi nghien cihi ihur ngt i i^ theo me tiong phdng thi nghiem trin h$ Igc chda chit 
mang cd dung Uch 10 lit 
Tilr lihda: Chit mang, ming sinh hgc, h$ Igc, nitrate bda, vi khuin nitrate hda 

M6DAU 

Cu^c s6ng l̂ î n d^i ngdy mOI phdl tii&n vk d6i mdivdi sv gia tdng chdng m^l v^ t^ 1$ dkn s i trSn todn dtu, di kkm vdi 
nd \k r̂ t nhieu lo^i hinh ho^l dOng cOa con ngu^ da ikm gia lang chk thki ta mdi InrdTig: ngdnh cdng nghi$p hda dSu, y 
duftfo, phdn bdn, cdng nghi$p che bî n thi>c an, chSt thdi tir cdc dd thj, cdc ndng trang nudi gla sOc. gia cam... Id nguyfin 
nhdn gdy d nhifim mdi trud'ng trilm trgng (Carrera ef al., 2003). Nu^c thdi chdy ra ^ c ci>a biSn dan din suy tdn ch^t' 
lu^ng mdi tnrdng t^i cdc vCing biSn trfin toan th& gidi. Nude Ihdi dk thj ngdy cdng tdng, vl$c xi> 1̂  nifdc d^u ra t^l cdc 
tram xd ly nifdc thdi khdng cdn d t̂ hi$u qui dSn dSn Idng lu'g'ng dinh du-dng vdi hdm lirg-ng chlnh Id nitrogen vd 
phosphorus (Michel ef al., 2005). Oe lo^i tw cdc thdnh phlin gdy d nhiSm ndy, phircrng phdp sinh hgc nhif qua trtnh 
nitrate hda - khir nitrate vin Id chien li/gv din din hdnh cdng ldm gldm thilu hdm lirpng cdc hgrp chit nitrogen'Tnd 
khdng t̂ o sdn phim thd d p dnh hu^g din mdi trudng slnh thdi nhif m$t s6 phuyng phdp, hda - ly. Qui trlnh nitrate 
hda dugc thyc hl$n theo phuong trlnh: NH4* + O; -* NOz'; NOz' + Oa - • NO3'. 

Ngdy nay, nhilu nhd khoa hoc dd vd dang quan tdm din si,r trao dll chit cOa cdc vi sinh v| l thdng qua d u tnic cOa 
mdng sinh hgc Idm tdng si/ tilp xiic giOa cdc l l bdo vdi cdc thdnh phln ciia nu^c thdi (Araya ef al., 2000), nln hi$u qud 
lo9i bd cdc hgp chit gdy d nhiem cao. 

Mdng sinh hgc (btofilm) Id ldp hgp cac vi sinh v^t gdn trfin m t̂ b l m$t cOa v$t Ihl cdng ho|c b l m|t chit Idng, t^o thdnh 
Idp mdng bao phu b l m$t dd. Cdc vi slnh v§t tgo mdng slnh hoc lifin kit vdl nhau m$t cich ch|f chS tgo thdnh mOt clu 
tnic bin vOng. CdcchOng w khuln nitrate hda sinh tnjdng chgm, nhirng si/ hlnh thinh ming sinh hgc v i bdm dinh Ifin 
di l t mang lim cho qud trlnh trao doi cic thanh phln nitrogen frong nude thdi co hi|u qui hen so vin khi khdng dug'c 
bdm dinh trfin chit mang (DeBeer & Kuhl, 2001). Vi khuln nitrate hda rlt nh|y cdm vm d c dilu kl$n mdi tnrtmg din 
din qud trlnh nitrate hda thudng khdng In djnh, nfin nhilu nghifin ci>u dd quan tim din d c dilu kl$n thich hg'p cho 
cfing ngh§ logi bd cdc hpp chit chua nibngen nhu si/ thay da mdi tnrong nudi d y phu h?rp dk klrfi thich su phat triln 
cua vi khuln, nghifin cdu cdc d^c dilm sinh ly. sinh hda dnh hudng din sinh trudng vd hogt tinh cua vi khuln ludn 
dUTC d$t ra hing diu vl nd gin liln vdi cic cdng ngh§ xi> ly nude bj a nhilm. MOt trong nhOng bi$n phip dang du'gc 
ddc bi$l quan tim l i c6 djnh vi khuln Ifin cdc v$l li$u mang dfi klch thfch sv hlnh thdnh mdng sinh hgc. Cic vt khuln tgo 
mdng sinh hgc hfi trg v i lifin kit vdi nhau mgt cich ch^ chS nen khi nang oxy hda cic hgp chit chda nittrogen sfi xiy 
ra nhanh hun. VI v$y, mdng smh hgc dugc ung dyng cao Irong xu ly 5 nhilm mdi trudng nhu d nhilm diu, d nhilm 
nitrogen. Vi|c Crng dgng thdnh cdng ming sinh hpc trong cdng ngh$ xu ly cdc hgp chit nitrogen trong nud-c vd trdn thi 
gidi dem Igi hi§u qud kinh t l cao vd than thign vdi mdi tnrimg. Trong nghifin cuu ndy, dnh hudng cda mgl s l dilu ki§n 
ngogi cdnh din su tgo thdnh cua mang sinh hgc vd kha ndng oxy hda cac hgp chit chua nittragen cila vi khuln nitrate 
hda cd khd ndng.tgo mdng sinh hgc dugc tiln hinh. 

VAT U?U vA PHU-ONG PHAP NGHIEN CUU 

Nguyfin Mfiu 

^?"i'l t'l^" '^P'P^S *̂ P ̂ " 3 nude thii cua ling bdn Phii Dd, Hi NOi; nude thdi cua trung tam gilt ml Ign tgi Blnh 
^•' ZAA ' ^^ ^ '* " ^ "^ ^^ '^^ ^° """"̂ "̂  ̂ ^ ° ^ ' ^^ ^^'- ^^^* '"^"9^ "lieng miit nhg cd klch thudc (1x1x1) cm 
dung dd cd d\nh vi khuin nitrate hda. day la v#l ligu mang dugc dng dyng thdnh cing trong xi> ly nude thS tji 6 nhiSm 
ammonium dugc san xult tgi Vi$n Hda hge, Vi§n Hdn lim Khoa hgc vd Cdng nghf Vi#t Nam. Mdi tnrimg Wlnogradsky 
de phSn l$p vk nudi ciy vl khuin nitrat hda (Ronad, 1995) 
Phuo'ng phdp nghifin ciHi 

Phuong phdp ddnh gid kha rdng tao mang slnh hgc eiJa cdc ehung vi khuln nghifin ei>u theo Mohamed et al., 
(aXM); Cdc don chung vi khuln dugc phin Igp theo phugng phip d y ria 3 pha. Cic vi khuln Iga chgn dugc nudi |^c 
nfing rg Irong dng nghi#m chua 10ml mdi trudng Winograskil (ho#e Winograski II) d 30 "C. Sau 3 ngiy nuOl dy , hijt 1 ml 
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d A = 600 (ODeoo). Phipong phdp quan s i t khd n i n g tgo mang sinh hgc Ong eppendorf (chda d|Ch vi khu ln dd nudi 
d y d trfin) dugc n>a sgch 2 l l n b ing nude d t M iu trung, sau do t>o sung 1ml dun^ dich tim k i t tinh 1 % va g iu trong 20 
phiit d nhi$t dd phdng, logi bd dung djch tim k i t tinh, ri>3 sgch 2 lan bang ntrdc cat v i quan sat sy bat mau cua mdng 
sinh hgc b i m trfin thdnh ong vdi tim k i t tinh. Xdc djnh dugc m0t dd m ing sinh vat dugc tgo thdnh nhieu hay It b ing 

..each: O n j . eppendorf sau khi b i t m i u t im k i t tinh dugc trdng bang nude d t 2 l l n , cdc tinh t h i l im bam v i o - ^ i n h 
eppendorf dugc hda tan trong 1 ml etanol 70 ", do dd hap thy dich ndy d A = 570 nm trfin mdy quang pho ke. "Sg hlnh 
thdnh mdng sinh v$l t^ I f thu |n vdi chi s6 ODSTO tgo th i nh . 

Cdc phmmg phdp xic djnh hda hgc: Djnh lugng ammonium trong nude nggt theo phuong phap Messier; Djnh 
lugng NO2' theo phuong ph ip Griss; Djnh lugng NO3 theo phuorng phdp Brucine (Franson, 1995). 
Ckc phtrong phap nghien cdv slnh ly, slnh hda: 

Anh hiring cOa nhlSt dd, pH: Ddi nhlgl do dugc chgn nghien ta>u l i 10 "C. 25 "C, 30 °C, 37 "C v i 40 "C; pH Id 5;'6; 7; 
7,5; 8; 9 vd 10: C i c chung vi khu ln sau khi ph in l$p dugc nudi d y lac (200 vdng/phiit) trong blrih tam g i i c cd I h l Kch 
-100 ml chi ia 20 ml mdi trudng Idng VWnograski I (ho|e Winograski II) d cdc nhigt do ho|c pH ngWSn odu. Sau 6 ngdy 
nufli d y ddnh gid hogt tinh vd quan s i t kha nang tgo m i n g sinh hpc v i sinh trudng cua c i c chOng vi khu ln . 
Anh hwdng cda ham lirgng N-NH4 (d6l vdi vi khuin oxy hda ammonium) va ham lu-gng W-NO2 (ddi wSi" w khuin oxy 
hda nitrite): B l sung hdm lugng N-NH* (hoge N-NOj) kh i e nhau: 5 mg/L, 10 mg/L, 1O0 mg/L, 200 mg/L, 500 mg/L vd 
1000 mg/L) vdo cdc I n g nghi§m chda 10ml mdi tordng nudi d y vi khuln oxy hda ammonium ho$c vi khu ln oxy hda 
nitrite. D i n h g i i k i t quk sau 6 ng iy nudi l i e d nhi$t d$ 28±2 °C. 

Anh hudng cila cftaf mang: Thf nghigm den h i n h Irong blnh nudi cd the lich 250 ml vdl 150 ml mdi trudng chda 
ammonium (vi khuln oxy hda ammonium) hay nitrite (vi khuan oxy hda nitrite) vdi h i m lugng ban d i u 5mg N/l TI l | ch i t 
mang vdi mdi tnrii'ng Id 10%; 20%; 30% v i 50% (V/V). Sau 6 ngdy nudi d y , tifin hdnh x i c djnh k h i ndng logi bo 
ammonium hay nitrite cOa vi khu ln Iga chgn. 
Danh gli khi ning lo^i b6 ammonium trong ft| Igc ed efnng tfch 10 lit: Theo ti jng me, h i m lugng ammonium dugc 
thay dfii theo tdng me 5,10 vd 20 mgN-NH4/l. Chat mang dugc bo sung v i o blnh Igc Id 30%. 

K ^ QUA v A T H A O L U A N 

T u y l n chgn nhOng vi k h u l n nitrate hda cd khd ndng tgo mdng 

Tir e i c mfiu nude thdi bj d nh i lm ammonium thu thdp dugc, t i l n hdnh phdn l§p cdc chiing vl khu ln sioh trudng duge 
tren mdi trudng d ie trung. Cdo ehiing vi khu ln Iga chgn dugc x i c djnh hogt tinh nitrate hda. K i t qud dd phdn l$p v i 
l i m sgch dugc 8 ehung vi khu ln oxy hda ammonium dugc dgt tfin l l n lugt l i : NLI-1, NLI-2. NLl-3, NLI-4, NLI-5, NLI-6, 
NLI-7, NLI-8. C ie ehung vi khu ln n i y dugc nghifin cdu khk nang chuyin hda ammonium, k i t q u i cho I h l y c i c chiing 
NLI-3, NLI-4. NLI-5, NLI-6 v i NLI-7 l i nhdng ehiing ed hogt h'nh oxy hda ammonium cao hern nhdng ehiJng cdn Igi (b ing 
1). Chfnh vl v |y , nhung ehiing vi khuln n i y S ip tyc nghidn cdu ddnh gid khd ndng tgo m ing sinh hge v i sinh tnrdng 
cua ehiing. K i t q u i nh |n duge eho thiy, chung NLl-6 vd NU-7 Id hai chCing vl khu ln khdng nhirng ed hogt l inh oxy hda 
ammonium md k h i nang tgo mdng sinh hgc (g i i trj OD570) v i sinh tnrdng (g i i trj OOBOO) cao hern nh&ng chiing vi khu ln 
cdn Igl. Ba chQng NLl-1. NLI-2 v i NL-8 cd k h i n i n g sinh trudng duge trfin mdi Inrd-ng Wlnogradsky I nhung oxy hda 
ammonium Igi k l m nen chiing khdng dugc Iga chgn cho nghien cdu tgo mdng slnh hgc (b ing 1). 

Bang 1. K h i ning oxy hda ammonium, slnh tavong v i t{io Bang 2. Khi ning oxy hoa nitrite, slnh trird^ig va tgo ming 
mang slnh hgc cda vl khuln Iga chgn sinh hgc ciia vl khuan Iga chgn 

ChCing 
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1.734 

1.726-

1,891 

1,076 

1,541 

2.937 
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5 
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4.89 
2,75 
2.9 
2,82 

2,48 

3,891 

,0 6 

3,541 

1,937 

ill 

0,001 

2.01 
1.69 
1.17 

.1^5 

0 87 

0 21 

0 76 

2.5 

OD,„ 

G,089 

1,38 
0,785 
1266 

1,767 

1,963 

0 0 . , 

0,11 

0,336 
0,446 
0.306 
0,601 

0,69 

Bfin cgnh nhdm vi khuan oxy hda ammonium, nhdm vi khu ln oxy hda nitrite cung dugc t i l n h inh phan l$p vd tuy ln 
Omn dugc 8 chOng vi khu ln cd k h i ndng sinh trudng dugc trdn mdi tnrdng Wlnogradsky II vd duge dgt tfip l l n lugt l i : 
NLII-1 NLII-2, NLlI-3, NLII-4,NLII-5.NLII-6, NLII-7 v i NLII-8. Cac diOng vi khu ln nay duge xdc djnh k h i ndng chuyen 
hda nitrite, sinh Irudng vd tgo mdng sinh hgc. K i t qud dugc trinh b i y d bdng 2. 

K i t q u i nhgn duge ti> bdng 2 cho thiy, t i t c i 8 chDng vi khu ln sinh tnrdng duge trdn mdi tnrdng khodng ccr sd II d i u 
cd kh i n ing oxy hda nifrite thdnh nitrate, nhung chl cd NLII- I , NlJI-2, NLII-3, NLII-4 v i NLII-8 cd khd ndng oxy hda nitnle 
cao hon nhdng chiing cdn Igl nfin 5 chung vi khu ln n i y dugc Sip tyc nghiSn cdu kha n ing tgo ming sinh hgc vd sinh 
trudng eila chOng (bdng 2). K I I q u i cung chi ra, c i 5 chOng vr khu ln n i y d i u c6 k h i n ing tgo m ing sinh hgc, nhung 
chl cd hal chung N L I M v i NLll-8 cd kha n i n g sinh tnrdng v i tgo m i n g dnh hgc cao hem nhdng chiing vi khu ln cdn Igi. 



HOI NGH! KHOA HQC C 6 N G N G H E SINH HQC T O A N Q U 6 C 2013 

N-NH.cdn 
taiimalt.) 

N-NOilgori N-NH4Cdn N-NCtgais 

Jmgiy_ 

KhOng chdt mang Bd sung chSt mang ~ 

N-NO2 cdn 
laijmgfl.) 

N-NOj 190 I 
(mgrt.) 

Tu k i t qudnghif in cdu trfin dd Iga chpn dugc 4 chung NLI-6, NLII-7 (vi khu ln oxy hda ammonium). NLII-4 v i NL IL8 (vi 
khuln oxy hda nitnle) khdng nhung cd k h i nang chuyin hda nitrogen tot ma cdn d kha n i n g tgo m i n g slnh hgc cao, 
c i c chiing vi khu ln ndy cdn dugc kh ing djnh hem khi d iung d k h i nang b i t mdu d^m vdi tim k i t Snh (dugc trinh b i y d 
ph ln phuong ph ip) hem nhdng chiing k t i i c (khdng minh hga bdng hinh inh) , do dd 4 chiing vi khu ln ndy dugc Iga 
chgn cho nhung ngiiifin cuu t i l p theo. 
H C ^ tfnh.nitrate hda cda vf k h u l n khi c6 gia the 

Nhi lu ngiiifin cuu v l i n h hudng cOa gid t h i Idn sinh Irudng v i hogt tfnh d a d c chCIng vi khu ln oxy hda ammonium. 
K i t qud cho flily. khi d djnh vi khu ln nghidn cuu Idn cdc gia t h i (chi t mang), c i c vi khu ln d hogt tfnh chuy in hda 
ammonium tdng hon so vdi mdi trudng djch t h i do icha ndng tao m i n g sinh hgc d a vi khu ln nfin chOng da b i m dinh 
Idn vdl li$u mang (Christopher, 2008). Vi v|ly, nghien cdu Sip Iheo d i n h gid hogt tfnh chuyin hda ammonium d a d c 
ChOng vi khu ln NLI-6. NLII-7, N L I M v i NLII_8 trong mdi tnrdng cd b i sung ch i t mang dugc t i l n hdnh (b ing 3). 

Bins 3. Aii)>-^Kdis cda cbil m u g Otji k U ^tmg oij b6a oic h^p chit nitrogen cna vi klmaii tuyln ehgn 

.. . " ^ ' = ^ ? ^ . . . ..^^ ^.""3 *^!'.?L^"g K i t q u i n h i n dugc cho Ui ly , 4 

chiing vi khu ln iga chga d i u d 

hogt tinh nitrate hda cao hgn khi 

trong mdi tnrdng chua c h l l mang, 

t i c d$ oxy hda cdc hgp c h l l chda 

nito cao hon kho ing 1,2 + 1,4 l l n 

so vdi mdi trudng djch t h i . R l t ed 

t h i , ch i t mang cd m$t trong mdi 

Nuis 5 0.909 'AM CZ iS ^i"^,.f"'.,!lt 1 '"J'l "If. "'' 
— 1 khudn bdm dinh v i tgo biofilm, bf in 

cgnh dd vl khu ln nitrate hda Id vl khu ln t g dudng hda n ing , chiing sinh trudng ch |m, n l u mu6h luu g iu chiing Irong 
ede h$ thing xd ly nude bj d nhi lm phdl d djnh ehiing Ifin ch i t mang. Ddy l i l lnh ch i t tit quan trgng trong vl^c i>ng 
dyng chOng v i o cdc cdng ngh$ xu ly nude bj d nN im ammonium. 

Anh hudng cOa hdm l ugng c h i t mang 

Nhu vSy, c i c chiing vl khuln nghifin cdu d i u ed hogt l lnh oxy hda hgp c h l l nitrogen l i t hun khi c6 ch i t mang so vd i 
trong trgng ttiil d[ch t h i . Nhung sd dyng c h l l mang vd-i h i m lugng phii hgp l i yfiu t l quan trgng d i n d i n t h inh d n g 
S^ng cdc cdng ngh$ xd 1;̂  do t i l l ki$m dugc g i i Uidnh v i dgt hi§u qud xu ly cao NghiSn cuu t i l p theo v l i n h hudng 
d a h i m lugng chi t mang dd duge thgc hl#n vdi hai chung vi khuln NLl-6 v i NLII-8. Thf nghi§m S in h i n h nhu dd Irlnh 
bdy d ph ln phuong phip , k i t qud S i l hi$n d hlnh 1. 

C i c chiing vl khu ln nghifin edu ed hogt tfnh nitrate hda t i t hon 
tro'np d i lu ki§n cd chat mang. Hi^u q u i oxy hda cua cdc ehiing vi 
khuan nghifin cuu dgt t i t nh l t khi h i m lugng ch i t mang Irong mdi 
tnrcrng td 20% v i dgt hi$u su i t cao n h i f khi mdi tnrdng nufll 
chda 30%, khi mfli tnrdng nudi vl khu ln chda td i 50% ch i t mang 
thi kha nang x d ly e i c hgp ehIt nitrogen v i n cao. Chiing NLI-6 
dgt hi#u su i t logl ammonium l i 70%, 84% v i 72% khi t ^ l t mang 
ch i lm 20%. 30% v i 50% tuong dng; cdn chOng NLII-8 dgt h i f u 
su i t logi nitrite l i 56% khi ch i t mang ch i lm 20%. dgt 76% khi 
chdt mang chi l r i i 30% v i 50%, hdm lugng ch i t mang trong mfl i 
tnrdng l i 10% higu q u i logi c i c hgp chat nitrogen th ip hon. N h u 
v |y , hdm lugng eh l l mang trong mfli tnrdng djch t h i Id 30% se 
d Igi t h i hon trong vific logi bd cdc hgp ch i t chda nitrogen. 

lu-yng chit mang (yjj 

Hlnh 1. Anh hudng oia ehit mang den hogt tinh 
nitrate hda ciia NU4 v3 NUl-3 

i " t ! t l ' ^ ^ " ^ ^ *'*'^ * * " ' ' ' ^ " "So?i c i n h den slnh t r u d n g vd k h i nang tao mdng cda v i k h u l n l u a chon 
Anh hirong eua nhl^t dd , ' T T 

S H H ^ S ' ^ ^ L I ! ! ^ ^ ? ' ^ ^ ' i i l ! ? r l ^ ' ^ ^ ' * ^ "^^ "' " ' " 4 " "9*^''^" " ^ " ^ " 9 ^nh hudng theo, nghifin cuu anh hudng cOa 
dl inhi$tdOkbdc nhau tu 10"C d i n 40<*C (Slnh b i y ph ln phugng ph ip) da dugc S in hdnh. • 

K i t qua nh§n dugc cho th iy , d 30°C 
ChOng NLI-6 chuyen hda dugc trfin 8 0 % 
h i m lugng ammonium trong khi d cdc 
nhi#l dO khde 25 "C, 37 "C, chiing v§n 
chuyin hda ammonium nhung vdi hi$u 
su i t t h i p hern khoing.60% vd 40% tuong 
ung. thap n h l t tgi nhi$l dg 10 "C vd 40 " C 
khd nang chuy in hda nitrogen cht dg t 
khoing 10%,30% tutmg Ong (hinh 2). B f i i 
vdi NLII-8 (vi khuln-0)V hda niSH) cOng 
v|iy, chOng d i u d khd ndng ehuyin h6a 
nitrite t i t n h l l tgi d i l m nhi$t dd 30 "C, h i ^u 
su i t dgt hon 60% v i g i l m d c i c d i l m 
nhi#t dO kh ic , chf dgt dirdi 40% k h i ndng 

S6. 

I OJ iiuiii 
lOoC 25oC JOoC 37oC 40oC lOoC l5oC 30oC 370C 40oC 

Hlnh 2. Anh h i r ing cOa nhUt d$ d i n ho?t tinh nitrate hda c£ia NU-6 v. 
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Hlnh 3. Anh hudng ciia nhl$t d$ ddn khd nang tgo mdng slnh hgc vl i slnh 
trudng cOa cdc vl khuln nghien cdu *~ 

~ c h u y l n hda ii itf itrtgiTiFnfrd$T^O^C"va"^KfcrBeh cgnh vific xac dinh hogt tinh nitrate hda khi thaydl i-nhigt dg thi k h i " 
n ing tgo mdng sinh hgc vd sinh Irudng d a chiing cung duge Sen h inh , k i t q u i duge chi ra a hinh 3 

Nhiet dd thich hgp cho sinh Irudng cOa 
e ic chOng vi khu ln nghien cdu d nhifit dg 
25 "C va 30 "C. 6 cac cfilm nhigt dg khde, 
vi khuln van sinh trudng nhung y l u hon 
va th ip nh l t tgi 10°C. Khflng chl sinh 
tofdng lot tgi 25 °C v i 30 "C, m i tgi 
khoang nhigt dg n i y e i c di i ing vi khu ln 
nghifin euu cdn tao m i n g sinh hgc r l l l i t , 
kh i n ing tao m i n g sinh hgc k i m n h l t tgi 
nhifit dg ld' 'C v i 40''C. lOil nhl^t dd th id i 
hgp, sinh khdi cOa \ri khu ln t ing Sil khd 
nang tgo m ing ciing tdng vd k h i ndng 
chuyin hda d c hgp e^ l t chda nitrogen 
cung tang. Cdc k i t qud nghifin cdu v l 

nhi$t d l cho thiy, d nhl | t d$ 25 °C d i n 30 °C k h i n ing oxy hda c i c hgp ch i t chda nitrogen, khd ndng smh tnrdng v i 
k h i n i n g tgo ming l i cao n h l l . K i t q u i n i y cOng phO hgp vdi nhu'ng nghifin euu d a Vijaya v i dig (2005), d nhi#t dd 
3 0 * 0 ed vi khuln oxy hda ammonium vd vi khu ln oxy hda nitrit d i u sinh trudng t i t , khd ridng slnh trudng g i im di d i n 
50% khi nhi^t dO mfli trudng id 20 v i 40 "C. Cdng bo d a Koop v i Moller (1992) cung cho th iy , c i c chiing SiuOc ehi 
Nitrosomonas d tinh chuyin hda ammonium cao nh l t d nhifit dg 30 "C. 

Anh h u d n g cOa pH mfl l t r u d n g 

M9t trong nhOng d i lu kIdn kh ie dnh hudng trgc t i l p d i n sinh t rudng. hogl tinh chuyin hda nitrogen vd khd ndng Igo 
mdng sinh v|it cOa vi khuan l i pM mdi tardng. Hai ehiing NLI-6 vd NLII-8 Sep t^e Sin hdnh nghien cdu. 

K i t qud nh |n dugc d o Ih ly (hinh 4), c i 
hai chOng vi khu ln nghifin cOu d i u cd k h i 
ndng chuyin hda c i c hgp chi t chda 
nitrogen d c i c d i lm pH kh ic nhau ti> pH 6 
d i n pH10 Nhung chiing ed kh i n ing 
ehuyin hda nitrogen dgt cgc dgi d pH7 vd 
pH8, tgi pH nay higu su i t chuyen hda 
ammonium eiia chOng NLI-6 dgt khodng 
80%, ciia NLII-8 Id 70%, hi§u su i t chuy in 
hoa niSogen thap nh l l vd g i n nhu khdng 
xdy ra d pH 4. 

Ngoi i nghifin cdu i n h hudng ciia pH d i n 
hogt tinh nitrate hd'a, i n h hudng cua pH 
den kha nang sinh trudng v i tgo m ing 
sinh hge eua e i c chiing vi khu ln nghifin 
cdu cQng dugc l i l n h inh (hinh 5). 

| .o 

pH4 Ph6 pH7 pH8 pHlO 
• M-HH4-i-e6nl^l»M-H02- t jothinh 

ti 

lliil 
Hinh 4. Anh hudng ciia pH tdi hoft tinh nitrate h6a cOa NU-6 vaNUI-8 

pH4 Pli6 pH7 DH8 pHlO 
•̂  BOD 600^ 00 570 

IjJljillll 1 K i t qiJd eho thay. c i c 'chOng vi WiuIn 
nghifin edu d i u sinh trudng vd tao m i n g 
d pH 6 * 10, nhung l i t nh l t d pH7 vd pH 
8 (hlnh 5). tgi pH 4 vl k h d n h l u nhu 
idiflng sinh trudng nhung v i n d k h i 
nang tgo m ing sinh vgL Cl ckc pH 6 v i 

pH 10 k h i n ing tgo m i n g v i sinh tnrcrng g i im tO- 30*50% so vdi d pH 7 vd pH8- Trong 2 chung vi khu ln nghifin cdu Sil 
' NLI-6 c 6 k h i ndng tgo m ing l i t NLII-8. Kfit qud nghifin cdu i n h hirdng cOa pH cung khd tning hgp vdi nghifin euu d a 
c i e tdc gid nhu Ruiz v i dtg (2003) eho r ing d pH th ip hem 6,45 vd trfin 8,95 thi qud S-inh niS-ate hda -bj uc c h l . Wjaya 
v i d i n g l i c gid (2005) cOng d i chdng minh, vl khu ln nitrate hda sinh tnrdng binh thudng d pH 7-8, t i e dg sinh trudng 
t l i da d a d 2 nhdm vl khuln oxy hda ammonium vd o)v hda nitrite l i d pH 8. 
Anh h u d n g cOa n i n g d$ ammonium v i nitrite 
Bdng 4. Anh hudng ciia n ing d$ ammonium d l l vdl ChOng NU-6, cda nitrite doi vdi chung NLII-8 

NU-6 

N-NH< CL 

5m{ 

DC 

4.97 
0,001 

TN 

1.02 
3.92 

lOmg 

f>C 

0.002 

TN 

5.22 

lOOmg 

OC 

0,004 

™ 
8.02 

200mg 

DC 

0,005 

. TN 

8 83 

500 mg 

OC TH 

'499,5 489 87 
0.006 ' 9.41 

lOOOmg 

DC 

999,6 
0,004 

TN 

10.00 

NLII-8 

N-NOjUL 
N-NO)TT 

4,89 
0,002 

1.22 
3.58 

975 
0,025 3.54 

99,76 
0,005 3.62 

199,85 
0,003 

185.42 
1357 

499,2 482.62 
0,003 15.57 

999,7 
0,005 16.47 

ChO thich: CL: cdn Igl; TT: tgo thinh; DC: mdi tnrdng khdng <i\da vi khuln 
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Anh hudng d a ammonium hay niSite d i n hogt tinh niSale hda, sinh tardng, v i k h i nang tgo m ing cua hai dgi dien vi l i 
NLI-6 vd NLIl-8 dd dugc l i l n h inh , k i t qud nhan dugc cho thay (bang 4), d cdc nong dg ammonium hay nitrite k h i c 
nhau, hai chung vi khu ln nghifin cuu van chuyin hda vd ddc bi^t hogt l inh nitrate hda d a chiing khdng t^ i>c c h l d 
n ing dO cao tdi 1000 mgN/1. Dieu n i y cd sg khde b i l t vdi nghidn cdu tnrdc d i y eua chdng tdi d l i vdi chOng PD 58, PD 
60 (vi khuan oxy hda ammonium); 2NM, 5NM (vi khu ln oxy hda nitrite) bj dc c h l khi d nong dg 500 mgN/1. K i t q u i 
nghifin cdu ndy ed^y nghTa r l t quan trpng khi su dgng ehdng trong xu ly nude S i i i ehua hdm lugng ammonium cao. 

I^ng dung khd ndng logl c i c hgp c h i t nitrogen d he Igc d dung t ich 10 lit 

Bon chung vi khu ln nghidn cdu NLI-6, NLI-7, N L I M v i NLll-6 
dugc nh in nudi v i d djnh Sdn c h i t mang frong h§ Igc ed dung 
tfch 10111, thi nghidm d u g c t i l n h i n h theo m l H i m lugng 
ammonium dugrc dua v i o trong binh Igc dugc ttiay d l i h i n h 
ngdy. K i t q u i d o t h i y d ngdy thu 5 vd 6. m|c dO h i m lugng 
ammonium dugc dua v i o Id 20 mgN/l.ngiy nhung hl$u su i t logi 
bd v i n dgt 96%. Thi nghigm n i y cOng dugc rfiOng tdi thd 
nghiem vd so sdnh vdi h$ Igc khflng chua ch i t mang (khflng 
minh hga b ing hlnh ve), k i t qua dgt duge cho t h i y d blnh ehua 
ch i t mang. higu su i t logl bd ammonium v i n cao hem d blnh 
khflng ehda eh l l mang khodng 1,4 Ian. Thf nghiem ndy mgt l l n 
nua d d n g Id hi#u q u i bg l ammonium khi cd ch i t mang cao 
hem h i n 

Hlnh G. Khii ning logl bd ammonium trong blnh Igc ci 
vi khuln nghlAn cdu 

Khi cd eh l l mang hogt tinh niS-ate hda o i a vi khu ln tuy ln chgn cao hon td 1,2+1,4 lan so vdi mdi tnrdng dieh t h i v i dgt 
hi$u qud cao nh l t khi ch i t mang ch i lm 30%. 

D l l u kl9n Sifch hgp d l vl khu ln cd k h i n ing tgo m i n g v i hogt trnh niSate hda eao khi nhiet dd ± 28 " c , pH 7,5-8- h i m 
lugng nitrogen trong k h d n g 10-100 m g l ^ . 

20mg NH4-N^ dugc logi bd h ing ng iy tdi 96% khi nghifin cdu thd nghi$m theo mfi trdn hfi Igc cd dung tich 10lit Irona 
phdng Sil nghl$m. . , a a 

Cdc thi nghifm duvc tien hdnh bdng ngudn kinh phi tie de tdi nghien cdu phdt triin cdng nghe mdng sinh hpc trong xd ^ nude thdi 
ffou nito va phftphodo Bd cong thi^mg t^trvvdsir dvng cdc D-ang thiit bj ciia Phong thi nghi$m Trpng diim Cong nghi Gen. 
Vien Cdng nghf Smh hoc-Vlp, Han Idm Khoa hpc vd Cong nghe ViitNam. • fi « e • 
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SUMMARY 

A biofilm is a con^lex aggregarton of micro-oiianisms growing on a solid substrate. Mang sinh hgcs generally form'on surfeces 
immersed in fluid and are generally resistant to antibiotics, disinfectants and cleaning fluids. Tests were perfomied to investigate 
nitrifying bacteria not only oxidation of inorganic nitrogen compounds but also capable of producing biofilm. Nitrifying bacteria 
make ming slnh hgc achieved nitrogen removal efficiencies hi^ier wfaeo cell immobilized in carriers. Research on physiological, 
biochemical affect nitrification activify, gniwth and the ability to create ming smh hgcs indicates Siat nitrifying bacteria optimal in 
temperature ± 2S "C, pH 7- 8, the nibrogen content in the range 10 -.200 mg/L. Nitrification activi^ is not inhibited by nitrogen 
concentration of 1000 tagNft, the canier used in tiiis nqieriment is lightweighl sponge size (1x1x1) cm, when cell immobilize on 
canier, nitrogen removal capacity increased 1.2 to 1.4 fold in comparision to that in'fhiid medum. The influence of carrier 
concentration on the nibification active also indicates that the highest activity when carrier for 30% of total volume. In nitrogen 
treatment systems with 10 hter volume, lOmgNHt-N/literwasremaveddailyandefficiency of 96%. 
Keyword: biofilm, carrier, filter, nitrification, nitrifying bacteria 
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