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Abstract: At room tempertature, by changing the substrate concentration of inflow, the biological nitrogen removal of
up-flowing ANAMMOX biofilter loading volcanic rock filter at different ammonium concentrations was investigated.
techniques of microscope and scanning electron microscopy (SEM) were utilized to analyze microorganisms form,
denaturing gradient gel electrophoresis (DGGE), cloning and sequcening were used to identify species of ANAMMOX.
The results of operation revealed that ,at room temperature, the up-flow ANAMMOX biofilter had the ability to maintain
high capacity of biological nitrogen removal under high and low substrate concentrations. The maximum total nitrogen
removal load was up to 2.99kgN/(m®-d), and the maximum removal rate of NH,"-N and NO,-N was 99.4% and 98.8%
respectively. Microscope and SEM show that the species of microorganisms is much richer at the bottom of biofilter,
however, the proportion of ANAMMOX is much higher in the middle and upper of biofilter. The sequence of
ANAMMOX 16SrRNA identification revealed that Candidatus Kuenenia stuttgartiensis occurred in the up—flowing
ANAMMOX biofilter, which had wide adaptability to different temperature and substrate concentrations.

Key words: anaerobic ammonium oxidation; autotrophic biological nitrogen removal; scanning electron microscopy;

denaturing gradient gel electrophoresis

KA AA(ANAMMOX) & LA NO, N K
TSR COL O EERHBIRL AL P, B o .
Wz + . N ; e nr[l] o I i 1T (NCET-10-0008); 15 2K
/IﬂQNH“%N AN, H’Jij@fi)ﬁ)iﬁ A Ittiﬁ( RHE KL I -/K L 15 (20122X07202-005); 46 50 Tl K 27 5 U T
f& ﬁIZ‘ ANAMMOX T2} ﬁ/ﬁ/fﬁﬁ;@/\ ok 7% 4 BE B3 4 T H (vkj—2011-4764)(ykj—2011-4765)(ykj—2011~
RS WM MU S0 S AL AR T 4766)

HLANAMMOX B AT AEH T V2, 00 HAFTREE . * SUEME#, #42, lidong2006@bjut.edu.cn



134

%

I HTE ANAMMOX L 2ia47 R L ThRE RN 97

57

S LA B R I A T 3 B LR
FEBL Bt ANAMMOX 3 i) 2 B H 491158
A PR T A FE 5 e 35 A i v R R K LA R 3
B i R B E R K ANAMMOX T2 41
T BE 08 AE TR PRI B RN TR B R PR s AL
i b i, e 4 T LS T T iR AR As kP

AR 28 T M ANAMMOX H JE 3
) A A E It A R, s ARSI
KON BB A TR RE R b aE AT & MR
ANAMMOX £t R P 8 v v B 14 23 A 1
OLIAEPTE AT T 734, 3546 ANAMMOX B
MR HT T %08, IRE ANAMMOX T ZH LA
Qb PR IR 2 25 K R AT AT 1

1 MR57E

S A
IR 1 PR, AT DL R, A
185mm, /5 2.0m, 2 A8 45. 70,47 30 17 4L
AT SOmm [RIT] BR AT RAT 2 AT A R P A R
2k 2~3mm KL B 1.8m, g EE 4
100mm BT —ANBURE L, K377 170 A B 1), 3
b AN K E
1.2 SEI6 7 FAFK

P B P AR v R OO E TR OB R W
ANAMMOX BL BRI, 5 1) ANAMMOX

1.1

WU T(18.5~24.4°C),pH7.25~7.70 K 5L ot
IR & 1aE AT 7 KON L5 31, 8 3l ) i 4 B
FUAHIR #h=1:1.3 17 N80 BRI K AW
WP I &t = 2 T R R R O S . =i
H N IEAT.

S FH KR N CEE K 0 5 3, H B kK L
1:1.3 AL HI(NH,),S04+ NaNO,, FF R 7K s AAFH
1415L,[AIRHM I 101 22451 A/O — 2 /KB 5z
1= WAL 25C T HRAKP BB RAN
6~8mg/L, H 50 ik it rh 38 A7 5 At A 1R R it , 23 3
B> NO,y -N 4840 % NOs —N. = ZEf PRI Al
HWAKFARFR IR 1 PR

EE
>

=l

il
m

9

—

=
o FHEHRHEHRERRERFBRRSREG®ER®
[=)}

K3 gk
— ~—

2
Bl ke

Fig.1 Schematic diagram of the experimental equipment
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Table 1 The main run status and the index of influent water characteristics
B i ] (d) HRT(h) NH, -N(mg/L) NO, “N(mg/L) NO; -N (mg/L)
JABIM B 0~58 1.54~1.16 156.8~223.8 204.6~309.0 11.3~24.5
o S B 59~95 1.16~0.59 79.2~170.5 114.6~227.5 4.1~10.6
RSB AT I B 96~140 0.59~0.53 79.1%5.2 106.8+7.5 58+1.8
AR TIBITI B, 141~170 0.53~0.36 45.8+79 67.8+6.4 58434
1.2 Wik 1.2.2 WE T N NEsEE B
1.2 FHIUH 73 KR AT I H W A AR T AR P AT 2 QG R 2R

HONH, N R0 GG R VA NO, N R
N-(1-Z535) 4 6 7, N Oy —N SR R A
e L pH A K K I E R WTW pH/Oxi
340i T4 pH. A

FH A T8 2 WA S B TBOR 1000 55 T A3k
AT WLEE. 5 A6, 105 A IS kAT 414 P 5 W 5 < 1
LY 0.5¢, )% IS 2 4h(4°C,2.5%,pH7.8), 1
PR 22 MR (PBS, 0. 1mol/L)/K ¥k 3 ¥, 47X 10min;
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Fig.2 The influent substrate. the removal rate and load of

total nitrogen
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Table 2 Overview of nitrogen removal performance of different ANAMMOX reactor fed with low strength substrate

SRV 5 V3R WREE(C) 7(NH,"-N)(%) 7(NO; -N)(%) LR[kgN/(m’-d)]

SBRI!! TR Y 35 94.5 97.4 LR(NH,;-N)=0.0114,LR(NO, -N)=0.0113
st W 18.5~24.4 99.4 98.8 LR(TN)=2.26+0.28
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Table 3  The results of cloning and sequencing of 16STRNA gene of ANAMMOX

FERS) RAMUFIICERS) HILE (%)
1(JQ796376) Candidatus Kuenenia stuttgartiensis(AF375995.1) 97
2(JQ796377) Candidatus Kuenenia stuttgartiensis(AF375995.1) 99
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