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TOM TAT

Muc tiéu gia nghién ciu niy 15 tm kiém va iya chion nhimg chimg vi khuda nitrate béa c6 kha néog to ming sinh hoc (biofilm), cée
vi kbuio dy thich nghi khi séng bém trén gih thé vA o6 kha ning oxy hoa ¢he hp ehdl chira nitrogen cao hum so v6i mdi trudng dich
thé. Kit qui nghién cim g dicm sinh 1§, sinh héa dnh uéng dén hoat tinh nitrate héa, sinh trudng vi khi ning tao ming sinh boc
¢ba thhy, vi kidn mitrate héa thich nghi & nliigt d5 2 28 °C, pH 7,5 - 8, bidm lugug nitrogen trong khodng lq-zoown;anéngdb
1000 mg NIL hogt tink nitrate bda kbéng bj tc ché. Chit mang dwy si dyng trong thi nghi€m ndy 14 mnéng mer nbe kich thbe:
(ix1x1) cm. Khi c6 chit mang bogt tinh nitrate héa ciia vi khuén huyén chon cao hom tir 1,2 « 1,4 in so véi m#i truémg dich, nghién
ciiu dnk husémg ciia chit mang ciing cho thiy hoat tinh pitrate hée cag nhit khi chdt mang chidm 30% téog thé tich, 20 mg NH-NL
duge logi b hing nghy, dat hidu subt't6i 96% khi oghibn ciu thir nghi¢en theo mé trong phong thi nghiém trém b loc chira chit
mang €6 dung tich 10 lit

Tirkhdar Chz mang, mang sinh hoc, bé loc, nitrate hoa, vi kiudn nitrate héa

MG DAY

Guic sbng hign dai ngdy mt phat trin va ddi méT véi sy gia ting chiing mat vé 17 1& dan s rén toan cAu, & kém voi
nd I rét nhidu logi hinh hogt ddng ciia con ngudl 3 1am gia 13ng chét thai ra mdi trudng: nganh cing nghidp hda du, y
duge, phain bén, céng nghidp ch bién thirc &n, chét thai tir cic A8 thi, céc néng trang nudl gia siic, gia cam... 12 nguydn
nhan gay & nhidm mal tneirng trdm trong (Carrera ef al., 2003). Nuéc théi chdy ra edc clra bién diin 6én suy tin chét”
legng méi trurng tai cic ving bidn trén toan thé gidi, Nude thal 38 thi ngly cang tiing, vie xir Iy nudre dhu ra tal cic
tram x&r B nuée thai khdng cdn dat higu qua din dén tng lwgng dinh dwtng véi ham ltong chinh 12 nittogen va
phosphorus (Michel ef gL, 2005), D& loai b c4c thanh phin gay 8 nhiém nay, phwang phép sinh hoe nhur qua trinh
nitrate héa - khir nitrate vAn 13 chién luwe dln dén thanh cang 12m giam thifu ham liegng cac hep chit nitrogen'm3
Kkhong tac sin phim thir cAp dnh hudmng dén mai tnsdmg sinh théf nhu mét s8 phugng phép.hoa - 1. Qué trink nitrate
hoa dugc thyre hign then phurang trinh: NH.* + 02 = NO3™; NO2 + Oz — NO4. ’

Ngdy nay, nhidu nha khoa "g° 3 va Gang quan tBm dén sy trao 441 chit cla céc vi sinh vat thong qua chu tnic clia
mang sinh hoc 1am tang s\ ti g e gitra cdc t& bao vl cée thanh phin ciia nudc thii (Araya ef al, 2000), nén hisu qua
lagi ba cée hyp chit gdy 8 nhidm

Mang siah hoe (biofilm 1 tip hop cac vi sinh vt gén trén mdt b& mit cia vt thd cimg hodc bd mit chét 1dng, tao thanh
1&p méing bao phi bé mit d6. Céc vi sinh vit tao méang sinh hoc lién két vél nhau mét cach chat chs tao thanh mdt cdu
triie bdn ving. Cac chiing vi khudn nitrate héa sinh tnrémg cham, nhung sy hinh thanh mang sinh hee va bam dinh 18n
chiit mang 1Am ¢ho qué 1rinh a0 d5i cc thanh phin nitrogen trong awde thi cd hidu qua hon so véi khi khdng dugc
bam dinh trén chit mang (DeBeer & Kuhl, 2001). Vi khudn nitrate hda rit nhay cim vai cée didy kign mdi trng din
dén qud trinh nitrate héa thurémg khéng én diph, nén nhidu nghién ctru d& quan tam dén céc didu kidn thich hop cho
cdng nghg logi 8 chc hop chit chira nitrogen nhur sir thay 46 mbi tneimg nudi cdy phis hop @ kich thich syr phat tridn
ciia vi khudin, nghign c0u cac @ic diém sinh Iy, sinh héa dnh huéng dén smh treéng va haat tinh cha vi khudn fudn
g ajit ra hang dAu vi nd gén lidn wi céc cang ngh# x& Iy nurde b & nhidm. Mgt trong nhing bign phép dang dugc
@#c bigt quan t3m 1a o dink vl khudin 180 cdc vt ligu mang a8 kich ihich sy hinh thanh ming sinh hec. C4c vi khudn tao
mang sinh hoc b8 trg v4 lién két véi nhau mot céch chit ché nén kha nang oxy héa cac hep chit chira nittrogen s& xdy
fa nhanh hon. V1 vy, mang sinh hoe duge ing dung cao trong xi¥ 1y & nhim mai triring nhur 6 nhiém dau, 8 nhidm
nitrogen. Vige (ing dung thanh ctng mang sinh hoc trong ¢8ng ngh x7 Iy ¢4¢ hop chét nitragen trong nirérc v2 trén thé
i ﬂam Igi hi#u qua kinh & cao va than thién voi moi insdmyg. Trong nghién ciru ndy, anh hidmg ciia mot s6 didu kign
ngogi cAnh 860 s tac thénh clia mang sinh hoc va kié néing oxy héa céc hop chét chira nittrogen cda vi khudn nitrate
hda ©b khd ning tao mang sinh hoe dirge tidn hanh,

VAT LigU VA PHUONG PHAP NGHIEN CUrU

Nguyén lidu -

Ngudn phin 3p. Céng_ t3p trung nudc thai clia lang biin Phi D8, Ha Ngi; nudc thai ciia trung tam giét mé lon 2 Binh
3, Ha Noi: ha théng x Iy nurde thii cda hd Tric Bach, Ha Nai. Chdt mang: midng mit nhe €6 kich thuée (1x1x1) em
diing 8 ¢ djah vi ichuéz‘ n':a‘t;a héa, diy ia vit liéu mang dugc ing dung thénh cong trong xir Iy nuéc thal bi 8 nhi&m
ammonium Gupc sén xult tai Vign Hoa hoc, Vien Han am Khoa hoc va Cang ngh@ Vet Nam. Méi trémg Winograd's,
98 phan igp va nubi ody vi khuén nitrat hoa (Ronad, 1995) d 91918 Vgt Nam i
Phuong phép nghién cou

Phuong phép dénh gi4 kha ning tae mang slnh hoc cla cdc ching vi khudn nghién ciru theo Mohamed of af.,
{2004); Céc dam chilng vi khudn degc phin 19p theo phirong phap cBy ia 3 pha. Cac vi khudn lira chon dugc nudi Iic
fidng r2 trong éng nghigm chira 10ml mai turimg Winagraskil (hogc Winograski 1) & 30 °C. Sau 3 ngay nudi cAy, hot 1mi
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————djehxikhuln vaa fing eppendorf.da ki tring va {1 tAn. 2 ngay. xAc dinh matASt4 haa bing o atds g
& A =600 (ODexn). Phrong phép quan st kha ndng tgo mang sinh hge Ong eppendorf (chira dich vi khuan 43 nudi
cdy & trén) duryc riva sach 2 I2n biing nude cAt khir tring, sau d6 bd sung 1mi dung dich tim két tinh 1% va gid trong 20
phit & nhidt 84 phang, loai bd dung dich tim két tinh, nra sach 2 (An biing mrdc cat va quan sat sy bit mau cla mang
sink hoc bam trén thanh ong v&i tim két tinh. Xac djnh duge mat 43 mang sinh vat due 120 thank nhidu hay It bing
_cach: Ong eppendorf sau khi bat mau tim két tnh dugc tring bing nudc cat 2 1an, cic trh th tm bam ve-thanh
eppendorf dugce haa tan trong 1ml etanal 70 °, do 4@ hap thy dich ndy & A = 570 nm trén may quang phé ké. Sy hinh
thinh mang sinh v4t 1y 1% thudn véi chi 58 ODsro tgo thanh.
Cdc pheong phédp xédc dfnh héa hoc: Dinh lugng ammonium trong niedrc ngot thea phuong phap Nessler; &jnh
legng NO; theo phurang phap Griss; Binh legng NOa theo phuang phép Brucine (Fransan, 1995).
~ Cdc phirong phap nghién et sinh Iy, sinh héa: .
Anh hurdmg ctia nhiét g6, pH: Dl nhiét a3 dugc chon nghién ciru 1a 10 °C, 25 °C, 30 °C, 37 °C va 40 °C; pH 13 5.6, T:
7.5; 8; 9 v& 10: C4c chiing vi khulin sau khi phan I5p duwgre nudi ciy iAc (200 vong/phit) trong bik tam gidc o8 thd tich
1100 mi chira 20 ml mdi trdmg 18ng Winograski | {hodc Winograski ) & c4c nhigt 34 hodic pH nghign el Sau 6 ngay
nudi cdy @énh gia hoat tinh vA quan sat kha ning tao mang sinh hoe va sinh trrdng cia cic chiing vi khuén,

Anh hudng cda ham hrgng N-NHs (06 v6i vi khun oxy hoa ammonium) vé ham hegng N-NOz (66 vii v kiudn oxy
héa nitrite): B sung ham Tugng N-NHs (hode N-NOg) khac nhau: 5 mgfL, 10 mgfL, 160 mgfL, 200 mgiL, 500 mg/L va
1000 mgiL) véo céc dng nghigm chira 10ml méi trrdng nuti cdy vi khudn oxy héa ammonlum hodc vi khudn oxy héa
nitrite. Dénh gia két qua sau 6 ngay nudl lc & nhigt a3 282 °C.

Anh hiémg ciia chét mang: Thi nghigm tién hanh trong binh mudi &6 thé tich 256 ml v6i 150 ml mai trudhg chira
ammoniurn (vi khudn axy héa ammonium) hay ritrite (vi khu3n oxy:-héa nitrite) vi ham Iiegrng ban du Smg NA 71§ chét
mang viri mdi tredng 1& 10%; 20%; 30% va 50% (VAV). Sau 8 ngdy nudi cdy, tén hanh xéc dinh kha nang icai bd
ammonium hay nitrite cUia vi khuin Iya chon.

BDénh gla khi ning logi bé ammonium trong hé foc ¢6 dung tich 10 Jit: Theo trng mé, ham lrgng ammanium duge
thay ddi theo trng mé 5, 10 va 20 mgiN-NH,A. Chét mang dugc bd sung vao binh lgc ia 30%.

KET QUA VA THAO LUAN
Tuyén chon nthimg vi khudn nitrate héa c6 khi nang tao mang

Tir cac miu nude thi bj & nhidm ammenium thu thap duec, tién hanh phan 18p cac ching v Khudn sioh trudng duge
trén mdi tréng @3c trung. Céc ching vi khudn liza chon duwge xédc dinh hoat tinh nitrate héa, Két qui g4 phan 13p v
1am sach duge 8 ching vi khudin oxy héa ammonium dwee @3t tén 1An keot 1: NE1, NLI-2, NLIS3, NLI-4, NLI-5, NLI-6,
NLL7, NLI-B. Cdc chiing vi kiudn ndy durre nghién ciru kha ning chuyln héa ammanium, két qud cho thiy edc ching
NLI-3, NLI-4, NLI-5, NLI-8 va NLI-7 la nhirng chiing c6 hoat tinh oxy héa ammonium cao hon nhirng ching cdn lai (béng
1}. Chinh vi vAy, nhimng chiing vl khudn nay iép tyc nghién ciru déanh gid khad néqg tao mang sinh hoe va sinh tardmg
clia ching. K&t qua nhin dugc cho thiy, chiing NLI-6 va NLI-7 1 hai ching vi khulin khang nhiing 66 hoat tinh oxy hda
ammonium mé kka nang tac mang sinh hoc (gia trj ODsm) v& sinh treéng (gid tri ODeo) cad hom nhimg chiing vi khuin
con lal. Ba chiing NLI-1, NLI-2 vA NL-8 c& kh2 nang sinh tneéng dugc trén méi tnring Winogradsky | nhung oxy hoa
ammonium Iat kém nén chiing khdng dwec lwa chen cho nghién ciru tae mang sinh hg {bdng 1),

Bing 1. Kha ning oxy héa ammonium, sinh tredng va to Bing 2. Khi ning oxy hsa nitrite, sinh truémg va tzo mang
mang sinh hge cda vl khuin iya chon B sinh hoc ca vl khuin lyra chon
MR g W WO o
ching  an cnl oM ODm ODm  Ching ban . conty mz’ O OPuw
mg.h YD et wgp o) (mol)
BC 5 4,853 . 01 01 0123 BC 5 4,89 0001 4,689 0,11
CE 3,887 1,0 - - NLI-T__ 5 275 201 1,38 __ 03%
N2 5 3,901 X] - - N2 5 29 769 0785 _ 0446
N3 6 173 ad 1218 0,292 NUIS_ 5 282 147 1266 _ 0,308
N4 6 1726, 3.2 1278 0462 N4 S 288 125 1767 0601
NS5 1891 29 1133 0388 NS S 3891 087 - -
NG 8 1076 35 1337___ 0,513 NG 5 06 071 - -
WLI7__ 5 i541 34 1745 0,555 NUI7_ 5 3541 078 - -
NLI8 2937 1.8 - - N 5 1937 25 1968 6,69

B&n ganh nhém vi khudin oxy hiéa ammonium, nham vi khudin oxy héa nitita ciing dige tidn hanh phan Jap va tuydn
chan durpe 8 chilng Vi khudin 6 kha néng sinh tnring dus trén mdi tdmg Winagradsky Il va dugc dit ten iBn lugt La:
LI, NLIM2, NLI-3, NLI-4,NLIL5NLIS, NUIL7 va NLI-8. Cac chiing vi khuan nay dirge *4c dinh khd nang chuyén
. hda nilsite, sinh trng va tao mang sinh hoc. Két qua dugc trinh bay & bing 2.

Két qud nhan duge tir bing 2 cho théy, tht c2 8 ching vi khuin sinh tnrdng duge trén méi tnrémg khodng co s il dbu
o6 kh naing oxy héa nitrite thanh nitrate, nhnr_ng chi cé NLII-1, N!_.JI-Z. NLI[-@. NLII-4 va NLII-8 cé kha niing oxy héa nilnte
a0 hon nhOng ching con lgi nén 5 ching m_khuén nay duge igp tuc nghién ciru kha néing tac mang sinh hoc va sinh
trdmg cla chang (béng 2). Két qua ciing chi ra, c& 5 chiing vi khuan nay dku c6 kha nang tac méng sinh hoc, ahung
cfii o4 hal chiing NLII-4 va NLII-8 c6 khi néing sinh tnedmg v2 t20 mang slah hoc cao hom nhng ching vi khusn.cdn ki
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Tir két qua-nghién ciru trén &3 tya chon dugc 4 ching NLI-6, NLI-7 (vi I“huén oxy hoéa a[nmonium). NLI-4 \_.'é NLI_8 (vi
khuin oxy hGa nitrite) khdng nhimg c6 kha nang chuyén héa nitrogen tot ma con c6 kha néng tao mang sinh hoc cao,
cic chiing vi khufin ndy can duge khAng dinh hom Khi chiing ¢6 kha naing bt mau ¢am vé tim két tih (duge trinh bay &
phin phurang phap) hom nhimg ching khac (khong minh hea bang hinh anh), do d6 4 ching vi khuan nay duoc Iva
ehpn cho ahimg nghién clru tiép theo.

Hogt tinh_nitrate hoa ciia vi khudn khi c6 gia thé

Nridu nghién ciru vé &nh hréng cia gia thé I8n sinh tnrdng va hoat tinh cia céc chiing vi khuin oxy h6a ammonium.
Két qud cho thy, khi o dinh vi khuin nghigén ciru 1én cic giz thé (chit mang), c4c vi khuin cd heat tinh rihuyén héa
ammonium tang hom so vl moi truéng dich thé do kha nding tao mang sinh hec cda vi khudn nén ching ‘_Ia barp dinh
18n V3t lidu mang (Christopher, 2008). Vi vy, nghién ciru Bép theo @énh gis hogt tinh chuyén héa ammenium cla céc
chiing vi kiulin NLI-6, NLI1-7, NLIF-4 v NLI8 trong mdi trrdrng c6 b sung chét mang durge tién hanh {bang 3).

Biag 3. Anpfurémg eaa chbt mang afn hi wing oxy b chc hyp chilt nitrogen ciia vi khudn tuydn chon

N han chit BasungehBimang ___ .Két qud nhjn dugc cho théy, 4
ChU0g  ghyqmgn) MNRecon TRNOitoom  NNH.ohn  NNG:U0R T pping i khudn Iya chon dbu ob
- oimal)___(mol)  Jeimel) _fwil) o i nitrate héa oo hon khi

NL(-6 s 6,701 3518 0,486 4341 . & tnrang e endl mang
0 ong MBI trudy 3

LY -7 5 0,714 3,482 0,549 3,833 - b,
M Riitig et ma B8 sing el man téc 86 oxy héa cac hop chit ch:a
N N-NO, ban nito cas hon khodng 1.2 + 14 1an

Chr N-NOy con N-NO, ra N-NO: cdn N-NG; f0 ra " iy
" i ST e T o e Mnos soévol Zm. trwong dich thd, R&t c;‘)
thé, chdt mang cé mjt trong mai
X . 391 0

e s %7 378 0107 trémg dich thé 1A co hoi cho vi
NLh g 5 0.909 402 0.759 422 .

khuéin bém dinh vi tgo bioflim, ben
canh 89 vl khulin nitrate hda 13 vi khudn ty duémg héa nang, ching sinh tnréng cham, néu mudh luu gl ching trong
ce bd théng xi Iy nusc bl 8 nhidm phai ¢6 dink ching 18n chAt mang. Bay 14 tinh ch&t rit quan trgng trong vige (g
dyng ching vao cic cang nghd xi» Iy nuéc bj & nhidm ammonium.

Anh hwong cua ham lrgng chit mang

Nhir vay, céc ching v khudn nghign ciru @8u c6 hoat tinh oxy héa hop chil nilr%gen tht hon khi o6 chét mang so vl
trong trang thal dich thé, Nhung s& dyng chit mang véi ham lomg phis hop 14 yéu 18 quan trong din dén thanh cong
frong céc ¢Bng nghd xi¥ Iy do tigt kiém duge gid thinh va dat hidu qua xtr Iy cao Nghién ciu (igp theo v& anh hudrng
clra ham lwong chAt mang 83 wgc thye hidn véi hai ching vi khudn NLI-6 va NLI-8. Thi nghiém tién hanh nhi da trinh
bay & phin phuong phap, k&t qua thé hien & hink 1.

Anh hudng cda chit mang -] Céc ching vi khun nghién cru c4 hoat tinh nitrate héa tét han
trang didu kién cé chit mang. Higu qua oxy héa ciia cdc ching vi
Kkhuan nghidn ciru dat 1ot nhdt khi ham lrgng chit mang trong méi
treng tir 20% va dat higu sudt cao nhdt khi mdi tredng nuo
chira 30%, khi mai tnxing nubi vi khisdn chira 1o 50% cht mang
tht kha néng xir 1 ede hep chét nitrogen vAn cao. Chang NLI-B
dat higu suat logi ammonium |2 70%, 84% vi 72% khl chédt mang
chibém 20%, 30% va 50% wrong eng; con ching NLI-8 dat hidu
" e ! sugT Togi nitrite & 56% khi chél mang chidm §0%. 3zt 6% Kkhi
30 40 5¢ | chat mang chiém 30% va 50%, ham legng chét mang trong mai

i eondenit mify 0 trrbng 13 10% higu qud logi ca¢ hop chat nitrogen thip hon. Nhw

Hinh . Anh huérng cda chit mang dén hogt tinh vy, ham legng chit mang trong mdi truéng dich thé 13 30% s&

nitrate héa cua NLL6 v NLH-S 6 lgi thé hon trong viéc loai b c4e hpp chit chia ritrogen.

—e—~NUH
—~s—nNine

Mim lurgm nite
" ime/m

Anh hudmg ciia cic didu kign ngoai cinh dén sink truomg vi kha ning tao mang cia vi khudn lya chon

Anh hirmg cia n!élil a6 .

Khi nhigt 83 thay @i, hoal tinh nitrate héa cda vi khuin nghién ctre cling anh hudng theo, nghign ctru anh hudng clia
dai nhigt 4 khac nhau tir 10°C dén 40°C (trioh bay phan ph wang phap) 43 duge ﬁéngnan h. -

i — Két qua nhéin duge cho thdy, & 30°C
Hioo f00 Hue chiing NLI-6 chuyén héa durgc rén 80%
En feod_ B ham reng ammonium trong khi & cac
§6o I nhigt 9 khdc 25 °C, 37 °C, ching van
20 Bdn I chuyén héa ammonium nhumg v&i hidy
s g b suét thip hom khodng.60% va 40% trong
H FE irng, thap nhét tai nhidt 4 10 °C va 40°C
i 0 £ 0 khd ning chuydn héa nitrogen chl dat

khodng 10%,30% trong tmg (hinh 2). B&i
v6&i NLI-8 (vi khun.oxy héa nitrt) cing
vay. c:gt'mg hgéu mékna r?gtngo chuyén héa
nitrita t5t nhit tai &idm nhi 30°C, higu
Hinh 2. Anh humg clia nhit 49 dén hogt tinh nitrate hoa cia NI va N8 sudt dat hom B0% vA gidm & cdc didm
nhigt 48 khéc. chi dat duwdi 40% khd nang
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» g l higtagthi kv
nang tae mang sinh hoc va sinh trudng ciia ching ciing dwroc tién hanh, két qua duge chi ra & hinh 3

Nhigt 85 thich hop cho sinh tredng cha

g1 [ g? NULE cac chiing vi khuan nghign cirg & nhiét 45
0s. . (] - 25°Cva 30 °C. O cac diém nhkigt 45 khac,
06 08 i khudin v3n sinh trudng oheng yéu hon
or va thip phit tai 10°C. Khong chl sinh

g o4 trrdng 6t 1 25 °C va 30 °C, ma tai
02 [T khoding nhigt §6 ndy céc ching vi khuan
0 o nghién ciPu con tao mang sinh hoc r&t tt,
100C 250C 300 2ToC 4boC J00C 256C 300C 370C 40oc| A PANG t20 mAng sinh fioc kém nhit tai

Nntst &g 400C1 phiet @ 10°C va 40°C. Khi nhiét 8¢ thich

ROD S0 MOD 570 wopaos  mops7e  NWEEE|  hop sinh khdi cia vi khudn ting thl khd
- o a

Hinh 3. Asth hmg cia nhigt @3 din kné ning g0 mang sink hge va sinh 2;:3&:1 ?.J;‘a o ?::f ;hsg c‘i’:.‘vak :éiu:::g

trréng <iia e vl khuln nahtén ciu ciing thng. C4c kél qua nghign ciry v&

nhigt 49 cho théy, & nhigt 46 25 °C d&n 30 °C kha nang oxy hoa céc hep chit chira nitragen, kha ning sih trdng va
Kkha nding tao mang 13 cao nhét. K&t qua ndy cling phi hop véi nhizng nghién ol clia Vijaya va dig (2005), & nhiét 45
30°C ¢4 vi khudn oxy héa ammonium va vi khuin oxy hoa nitrit déu sinh trrong 164, khd fiang sinh tedmg gism di dén
50% khi nhigt 46 méi trietrng 14 20 va 40 °C. Céng bo olia Koop va Maller (1992) cfing cho thiy, cac chiing thudc chi
Nifrosomonas 66 1inh chuy&n héa ammanium cao nhét & nhigt 46 30 °C.

Anh hwéng clia pH mai twdng

MGt trong nhiing didu kign khac nh hudng tripe iép dén sinh treémg, hoat tinh chuyén hoa nitrogen va kha nang tao
mang sinh vat ¢da vi khudn (& pH mdi tredrng. Hal ching NLS va NLII-B tiép tuc ién hanh nghidn otbu.

Két qui nhan duge cho thy (hinh 4), cd

o M6 Zaw s hai chiing i khudn nghién cisu 6u o4 kha
BE0 s 8 ndng chuydn héa cic hgp chdt chiva
Eao 4 6 nitrogen ¢ c&c didm pH khac nhau tir pH 6
Bu g P aén pH10 Nhung ching 66 khd néng
2 20 y.fn héa nitragen dat cyc dai & gm va

o g pHB, tai pH nay higu sudt chuydn hda
5 ] ammonium cla chiing NLI-6 dgt khodng

pH4 PhE pHT pHB pH10 vHO oHE pHT pHE PR10 | oo oo NLI-6 I3 70%, hidu subt chuydn
L mhker chnislm-io2- tpothany, ||, BHNOIchnlal w03 5o ik héa mitrogen thip nhét vi gin nhu khdng
Hinh 4, Ank hudng cia pH 161 hoat tinh nitrate hoa cda NU-G vA NLII-S xayra & pH 4.

15 Ngoai nghi¢n ciru dnh hudng cia pH aén

a5 - a N hoat tinh nitrate héa, dnh hudng cia pH

8, °y [ @én kha nang sinh treéing va lgo mang

sinh hogc cla céc chiing vi khudn nghign

05 05 ctru cling dugre ién hanh (hinh 5).

Y K& duA cha thdy, cac ching vi khudn

) . nghidn clu ddu sinh 211:;3% va tao mang

H4  PhE pHT pH8 pH10 PHd pHE pHZ? pHE pHIO| & pH 6 + 10, nhung tét nhit & pH7 va pH

P g 600’800 970 =0D 600 WaD 578 & (inh 5), tai pH 4 vi khudn hdu nhe

i H dén khi niing tae méng sinh hoc va STclaNLL§  khong sinh trwong nhung vin 06 khd
Hinh 5. Anh huémg coa pH dén “"Nﬂlg_‘: niing tzo mang sinh vit O ciopH 6 va

PH 10 khé niing tao mang va sinh trrdmg giam tir 30+50% so vai & pH 7 va pH8. Trong 2 chiing vi khuan nghién ciru thl

“NLI6 c& kha néng tao mang tht NLI-S. qua nghién ciu anh hirdng cia pH eiing kha tring hep v&i nghidn clu cia
céc {Ac gid nhy Ruiz va dig (2003) cho ring & pH thip han 6,45 va trén 8,95 thi qua trinh ritrate ha b trc ché. Vijaya
va dbng tic giA (2005) cing 0a chimg minh, vi khun nitrate héa sinh teég binh thiramg & pH 7-8, the d sinh tnrémg
16i da cia ca 2 nhom vi Khudn oxy héa ammanium v3 oxy héa nifsite 13 & pH 8.

Anh huémg cda ndng 44 ammoalum vh nitrite
Béng 4. Anh hudmg otia ndng 9 ammonium 431 vo1 ¢hiing NLI-§, cisa nilbite d4i voi chiing NLI-3

smg tomg 100mg 200mg 500mg 1000ma
NLI-§ bCc T™ Bc ™ BCc ™ BC TN ac ™ BC ™
N-NH. CL 497 1.02 9,76 365 $9,82 9034 19989 18957 -4995 , 48987 9996  985.16

N-NO; TT 0,061 392 0,002 6.2 Q9,004 802 0.605 483 0,008 9.41 0,004 1000

NLI-8
“FNOG: CL 433 1. 575 616 9976 9438 19985 18542 4992 48262 9997  BeLS3

NN TT 0,002 3.58 0025 3.54 0005 382 0,003 1357 0,003 15.57 0,005 1647
Chi thich: CL: can lgi; TT: taa thanh; BC: mdi tradmg khdng chira vi !rhuﬂn

16£
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da ammonium hay nitrite dén hoat tinh nitrata hda, sinh t[u&ng‘ vakhdning La‘n mang céa hai da|_ djén la
ﬁtll.:eh l:gnNgL?—e a3 duge tidn génh. két qud nh3n dwgc cho khéy [béng 4), & edc néng 8p ammonium hay nitrite kza:;
nhau, hal ching vi khudn nghign cru van chuyén hoa va déc bigt haat tinh nitrate héa olia chiing khdng bj irc ché &
nbng 69 cao t6i 1000 mgN/L Didu ndy e4 sw khic bibt v6i nghién ciru tnrge aay ciia ching 10i b vGi ching PD 58, PD
60 (vi khuin oxy héa ammoniumy, ZNM, SNM (vi khudn oxy hda nitite) bi Ge ché Kb & ndng 46 500 mgNA. Két qud
nghién ciru ndy c6-¢ nghia rit quan tgng khi si7 dyng chang trong xir Iy nuére thil chira hdm lirgng ammoniusm ¢ao.

(rng dung kha néing loai céc hop chit nitrogen & hé lgc ob dung tich 10 lit
B6n ching vi khwiin nghign oty NLI6, NLI-7, NLU-4 va NLII§
dugre nhan nudi va c& dinh tén chét mang trong hé 19¢ c6 dung
tich 10iit, th nghigm dugc.tidn hanh theo mé Ham lweng
ammenium duec dwa vao trong binh lpc dwgc thay dbi hanh
ngdy. Két qua cha thiy & ngay the 5 v3 6, mac di ham lrgng
ammonium dugc dua vao (3 20 mgNA.ngay nhung hidu suit legi
6 vin dat 96%. Thi nghiém ndy cing dugc chiing t6i thir
. . Fy| Nghiém va so sanh véi hd ipc khdng chia chét mang (khdng
. 13 4 5 6 minh hoa bing hinh v&), két qua dat duee cho thy & binh chira
-N'N"‘WSUV‘V BN -HHI cbn gk SHHO3 3o thinh chit mang, hi¢u sudt loal b3 ammoénium vin cao hon & bigh

- T e KNGNg chira chét mang khodng 1,4 an, Thi nghiém ndy mdt (3n
Hinh 8. Kha n‘"'vﬁ:.ﬁ; :.“,"",,;.“,:‘2.“,.,‘"’"’ bin loc ciia m'rangchv.'mg 13 higu q”l?ﬁ loai ammonium khi ¢ chét mang cac

hom hin

Hhm hgngmg W1
ok
seEn

o w

KET LUAN

" Khi o6 chit mang hogt tinh nitrate hda clia vi kiuan tuyén chen cao hon tlr 1,261,4 i3n 50 véi mbi tredng dich thé va dat
higu qua cao nhit khi chét mang chidm 30%, . L
Bibu kidn thich hop a4 vi khudn c6 kha naing t2o mang va hogt thh nitrate héa cao khi nhigt d¢ + 28 °C, pH 7,5-8; ham
hrgrng nitrogen trong khoding 10-100 mghut. -

20mg NH.-NIL ducc logi bd hang ngy téi 96% khi nghign clru thir nghiém theo mé trén he lgc ¢6 dung tich 10lit trong
phdng th nghigm. B -

L#d cdm on

Cic thi nghigm dupr tién hink bing ngubn Kink phi iz dé tii nghitn i phdt trién cong nghé mdng sink hot trong xii If mese thdi
gidu nito va phdt pho do g cing thomg K trr i sk dung cdc rang thiét bj iia Phong U5 ngluém Trong 2ém Céng nghé Ger,
Vign Coing nght Sinh hoc - Vign Han lim Khoa kc vi Céng nghé Vit Nam, -
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SUMMARY

A biofilm is a complex aggregation of misto-organisws growing on a solid substrate, Ming suh becs generally form S surfaces
imttersed in fluid and are geerally resistant to um‘b:o:m disinfectsnts and cleaning fluids. Tests were performed to investigate
nitrifying basteria not only oxidation of inorganic mitrogen compmmds but also capable nt‘pmdm:ng biofilm. Nitrifying bacteria
make wing sinh hge achieved nitrogen removal efficiencies higher wheo cell immobilized in cassiers. Research on phy;mlegnl.
biochemi¢al affect nitrification activity, growth and the ability to create ming stuh hoes indicates that mlnMng & eptimal in
temperature + 28 'C, pH 7- 8, the nitrogen content in the range 10 -.200 mp/L. Nitrification activity is not inhibited by mitrogen
conceutration of 1000 mgh/l, the caricr used in this cxperiment is lightweight SPODEe size (1x1x1) om, whea cell immobitize on
catries, titrogen removal mpmkymmed 1.2 to 1.4 fold in comperision to that in'flaid modinm. The influence of carrier
coucentration on the nitrification active alzo indicates that the highest activity when carrier for 30% of total valume. I nitrogen
treatment systems with 10 liter volume, 20 mg NH, N/liter was removed daily and efficieacy of 96 %.

Keyword: biofilm, carrier, filter, itrification, nitrifymg bacteria.
*Author for Tal. +84 Emait. com
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