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Enrichment of Nztrosptra in Activated Sludge and Kinetic Characterlzatmn'
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Abstract; Nitrospira was. enriched from activated sludge by using fed-batch cultlvatlon and its related kinetic characterlzatlon was
studied.. The Iesults ‘showed that Nitrospiral could-be succe§sful_ly-€hr1che(l from the| aclalvated sludge fof a controlled nitrite conééntration
no }ugher than 2 mg L . The maximum nitrate oxi 2&:011 r.a‘te was 48.72 mg-(g-* 1) 7. The ﬂugresoehce for the in situ hybndlzatwn g
results showed that Nltrospmz accounted for about/75%of the total biomass, while NLtrobacter accounted for only 0. l% In addltlon
the kinetic para,rnete’rb vof Nitrospira at 20°C [were/ also 1nve‘stlgated The results shg@ved that the optimum growth temperature sfor
Nitrospira was 30-35°C~ The temperature corrgcthn coefficient 7ywas 1.046. The nilrite half-saturation constant K and oxygen+half-
5dt‘u.1"dt10n gonstant Kgwere (0.32 +0.03) mg"L and (152 £0/09) mg-L ™", respectivély. This study on the kinetic characterization
of Niﬂosplja prov1ded a theorétical foundation for the treatment plagt design and process optimization.
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TREFZ K RNA J¥51(5'-3") bric 4w SCHk
Eub338 GCTGCCTCCCGTAGGAGT
Eub338 1l GCAGCCACCCGTAGGTGT Real bacteria [15,17]
Eub338 1l GCTGCCACCCGTAGGTGT
Nsol225 CGCCATTGTATTACGTGTGA B-Proteobacterial ammonia-oxidizing bacteria [18]
Nsml156 TATTAGCACATCTTTCGAT Nitrosomonas spp. [18]
Nsv443 CCGTGACCGTTTCGTTCCG Nitrosospira spp. [18]
Ntspa662 GGAATTCCGCGCTCCTCT Genus Nitrospira [7]
Nit3 CCTGTGCTCCATGCTCCG Genus Nitrobacter [19]

1.6 JRJEXT Nitrospira 1514 520

TRJEXT Nitrospira T 14 1 5% W & 48 76 A5 [A] R B

ST B Nitrospira. (97 PE TS U ) 55 K 7 R 46
FACHR A IL. 78 92Kt B I — 5 R



12 4 Wit % ﬁ?‘ﬁﬁ%mﬁﬁ1t¢%%(]vizrospim)E@%%&ﬁﬁ]ﬁ%’;‘ﬁ 5203
RN AR BTG ETS U6, S UERR RS, DA AE N [ T EBARNEA, BT RNARR P AN

I BT T U 1Y e R il R k4 ﬂ:ﬁ.%, I 38 2o
Arrhenius 77 PR A 15 IR E B IE R B 7. 7RI E
i REF, pH #HI#E 7.3 ~7.7, DO 4EF57E 4 mg-17!
AT, PIGRSEE ] S mg-L 7"

1.7  FEFCPRRAIE S K, MR 2K, BE

FE TP A AR R SO 8 Ao N A R0 G R I
HERER AL %, AR YE Monad J7 FRAELHIAS H .

S
Ko+ S
K, Ko AHEFTEMFIH A (mg-L™"). 7E NUR I
SEME R, BN RS MG Ve R 4 2 U T
BREL LT, MBS /E pH N 7.3 ~7.7, #RHEE(20 =
0.5)°C, DO 4y 4 mg-L~" (% Z& 4 F Il & A 5] 40 4 v
BT 15 U 0 a5 RO A PR 3k A A %

A2 PR R R 300 3 0 A ) T e ARV T IR
TR 1 AL TR YE Monad J7 FRALHUIE . H:
WU 73k 5 R B A B I Ty AR S
AR pH 7E 7.3 ~7.7 28], IR H
S mg-L7", JEF (20 £0.5)°C. WAl £k & bk %

r =

~

S inA ] E"Jﬂé%ﬁﬁ Monod ﬁ*%%%ﬁ‘ﬂﬂ—l\‘ L 7 =

S F A

L T .“-__.-
o 4 & Fol
= ¥,

¥

J“‘.

[ri=r

" Ky + S,
fEF' K, jﬁﬂ"’ﬁ@%ﬂ%fﬁ(mg L),

J L i
2 g%%ﬁm By

2.1/ ﬂmﬁ% | 4
ASSH R feed-Bateh (177K Jy 5t uﬂ;ﬁ%‘"ﬁ%ﬂ
78 PR A T R R RV R A TR, 1 N
— LR FE I NO -N | pH & DO BJZEE B,
RN, BRI, ROV A IR A NO, -NIR
IRAHERFAE 2 mg- L™ 2240, HilKE5 5, NO, -N
Wek—A Ak, H/KNO, -NYREREZE 0.1 mg-L™" A

A -

-__-F

c/mg L™}

—— HKNO,-N

0 20 40 60 80 100 120 140 160 180 200 220 240
id

= -.__’.-

NUR/mg (g-h)™!

HCO; %t pH M8 fL BA —E % hVEH, [
W pH AR AL, SRR, DO FEE KW Y
HATHEA B EAL, ARG TEHK G RGBT, (1
SRR BEAR X /. %R BN AINO,-N | pH
DO YA E LT LU, R H] feed-Batch fY i
TR 5 2T A RN 52 107 2 TR 5 YR I i T 6 e 42 i
TERAKIKE, K Nitrospira W& 555 8 ¥4 T4 A

EZS
150 s 10
130 ® NO,-N & NOy-N —DO ----pH 4
- b/ T
T, 120 12
110 P £1°
w100 eaeaeaoeeaeeeeeeaeeseo”ee ec ° ° | 0 ::E s
¥ 904 - S K
1 &
10 2 2
0 | ooe®OCo0eca0e0aae0eecae o [ o 173
L L 1 ' L L 1 - ! -4 0
0o 1 2 3 4 5 6 71 8
i/

E1 ﬁﬁ!ﬂiﬁmNo -N. pH&DOE’]""'TKFﬁ}.- =

Fig. 1 Varlallon@ of N() POH(‘PHU‘E]IIOH pH, and DO in a"lyplcal cyele

.
- i

2.2 R %Lﬁﬁﬂ :

ﬁﬁﬁﬁﬁtﬁprﬁ‘”ﬂ%mﬁﬂz
(a) iR, #E f%LﬁW@,ﬁmM)Nﬂfﬁf
me- L~ (B MmLﬁLﬁP%KP T%4dﬁ
HZKNO, -NEEEE] 0.3 mg: L™ LUF H 3% ﬁiﬁﬁjﬁ¥
T, AR LB R 2 100% %A

P 2 (b) FIT 7 (4 5 57 4 Hh i A B 0 3 1 T
Ve ARG L. PR, AR IS e, fiE L
PRTEPERCAIG, 2 S A 30 0 il TR Ak S Th o 6 (LU
N/VSS i, FIAl) 43500 2. 37 mg- (g-h) ~' F13.42
mg- (g-h) . BEEBEERIFRAIELIT, AOB B & W
Wik, # % 25 d Bf, AUR © B ik £ 0.22

mg- (g-h) =", 1l NOB 7€ I 5 9 & 45 T2 B 14
60
[Z3 NUR—e— VSS 1500
50 \ (b) ] _
4 400
40 + .
. |
30 | 4 300 gn
w
w L 4 200 g
10 H 4100
0 L

1 L 1 i L i 0
0 20 40 60 80 100 120 140 160 180 200 220 240
id

(a) WAL IKNO, NI ; (b) B F v AN AR S s R DL P75 Y AR B A B

B2 BEHEIEFAFHFHKNO, -N

WRE., LR EL

FURRURFETREMETUELR

Fig. 2 Variations of influent/effluent NO, -N concentration, specific nitrite-oxidizing rate and VSS during the experimental period
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Fig. 3 FISH analysis of inoculum and activated sludge after 120 d for the cultivation
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