hE ISR 2021,41(7): 3212~3220 China Environmental Science

3t

s

HKTAE R REI T Anammox EFREEAM

MRS, ARYL AT N0, A (P 2 ORI 2, B P 45 PR TR T8 S 5, Uk 8 950 5 PR A 25 7 0
B3, BRVE V942 710055)

TE: FIH UASB SN A3 40 E AR LK RS U A A L (RS RIS E & AF FIFSE T Anammox /R RIS ATHAME R IBEL LEK IR Ek >, WAH A L
SR F R IR LUl B U 25 B 4 W 7K TG A U T R BB 24 R O 1:2 I B U B 22 B i B R BB 0 57. 2m/L; K3 5 (0L A
A FARRERAE L5, P 2B A 45.6me/L AL REEUS Anammox 4 2 M/ E M RES 2 R PERE I, AnAOB . 22 S8 A T 1L IS A £ B8 ARG 2 J3E
Ry In. ot AnAOB AR E AN 9.44%38 K F] 13.26%; 2 A AL BN A2 BEM 3.29% 8K F] 7.3%; S AL B AT tht 0.54% I 3.14% BT 5L, ¥
FPRARLA R i 2 B T B AR T I8 3 S U e R R I IR AR A A R S IRV RS 530 53 P B S A AE B e AV R, SR R A 1
55 IR AT U ) SE B T UM 220

KR RERAM: BB LR B NIRRT

FESES: X703 XHRFRIRES: A XEHS: 1000-6923(2021)07-3212-09

Study on removal of ammonia nitrogen by Anammox with or free of nitrite nitrogen. NIU Wan-xia, YUAN Lin-jiang, YOU
Xiao-long, NIU Ze-dong (Key Laboratory of Environmental Engineering, Shanxi Province, Key Laboratory of Northwest Water
Resources, Environment and Ecology, Ministry of Education, Xi'an University of Architecture and Technology, Xi'an 710055, China).
China Environmental Science, 2021,41(7): 3212~3220

Abstract: Operation characteristics of an anammox system under the conditions of constantly reducing influent NO, -N/NH; ~N
ratio (R) and even no nitrite feeding in the UASB were studied. It has been found that as the influent nitrite decreased, the removal
ratio of nitrite to ammonium also declined. The phenomenon of ammonium excess removal occurred. Even if there was no nitrite in
the influent, ammonium had been removed. When the R was 1:2, the excess removal of ammonium reached the maximum, with an
average of 57.2mg/L. The ammonium was removed stably in the reactor even without any nitrite supply, with an average removal of
45.6mg/L. The microbial diversity increased and the abundance of ammonia oxidizing bacteria, anaerobic ammonia oxidizing
bacteria, denitrifying bacteria increased in the system. The relative abundance of AnAOB increased from 9.44% to 13.26%, ammonia
oxidizing bacteria and denitrifying bacteria, from 3.29% and 0.54% to 7.3% and 3.14%, respectively. This study shows that dissolved
oxygen was the limiting factor for the excess removal of ammonium. The pathways of excess removal of ammonium included
aerobic ammonia oxidation, anammox and partial endogenous denitrification. While with a small amount of dissolved oxygen,
ammonia oxidizing bacteria and anaerobic ammonia oxidizing bacteria removed ammonium collaboratively.
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Table I Components of influent

BB AP RH(d)  NH,N(mg/L) NO, -N(mg/L) R

I 1~26 200 150 3:4
II 27~50 200 100 1:2
il 51~75 200 50 1:4
v 76~120 200 0 0

VE:R M EKNO, -N/ NH, N L.

S SR TN T s HE KBS K B 43 :KHCO;
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20min), 8] A\ SRR 130mL [ L35 i, J5 )T 5
2l 0N I R P K AT B4R Smin ¥ % M S

BT IR R % 4% (150r/min,35 C ) JEAT & N 76 56 AIE
Fe'" 5 BB 25 R (156 R I, 32 BEL 0N NH, ' HR
PEMTRGE R 12h; B0 P BRI S v 1 55 2 AU o 22 Bk
(156 ZA I, 3L NH, I NOy™ B:F 24h B —
YA B0 AE DO 5 % EUHE & 25 BR 1K 0% R I, = L i
4 NH,' BB 24h BU—RFE ALK oG % 5 W
ARt KAH .

b S AR R SR W 3 ALTATO
PRAUE LT I P DR SR8, 45 2 FH 3 3 0/ R A
HORE, HPAT AL HUORE R R R R — SR /S T 0.22um
A HLDE 3 98 5 I 5 AH DGR

K1 Anammox-UASB 3B /Rt
Fig.1 Schematic diagram of the Anammox—UASB reactor
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Fig.2 Performance of Anammox reactor with less nitrite
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Fig.4 SO4* concentrations in effluent and influent
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Fig.5 The relationship between Fe’* and excess removal of

ammonium
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Fig.7 The relationship between dissolved oxygen and excess
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I I A R 3% R BB A A Bl A A P ) 5 TR Ja ok
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TR B BRI RHR AR T T AT 20 BIE R A
34 IBATAR IR AN AUS 12T 45d VAR 2
ANFFURRER 2 B R A2 A4 AT R R 2
F7s, BANFEAS () Coverage TREY M 100%, i B
gE L RS ARRAFEA P I AE YRR 24 3 ACE FT Chao
FRECOAT BT HR, Ut W MEEZK A2 B A U B 3
P HEEAS U B A S B £ Simpson FRE0EK,
W0 e BE R R A R L ok
Shannon™" 15 $i bk i, BE VA 2 A% R R A (1L 0 A
UG A Z R PEALE R 0, DA R A EUE A
DeBR T B 2 R AR F] S k.

&2 I5EFER Alpha M
Table 2 Alpha diversity of the two samples

: i ., Coverage
FESL JFHIEC OUT % 8 ACE
(%)

A2 68103 496 1

A4 72793 537 1

Chao Shannon Simpson

533.92 533.47 222 0.28
570.37 573.65 2.7 0.22

I P BOR 7 il E58 T VA RN
3:4 AU AT AR AN Bog e AR 8 K R A
YIRS R, a0 18] 8 s, £ B NP RS (A L 2
B B RV L DR AR AP A A
B SO Ak TR RO B R AR AR AL B R I A A
Anammox K H s (Il BT S A AL 50 B e
(Nitrosomonas)FHXT=EFEM 3.29%I4K 2] 7.3%, HAR
Anammox &R K PRAEIAEL AH Nitrosomonas #IA A
Jo T SR A T A0 T S I % PR A AT AR A AR
KBARINRE,IX Y 2.3.3 WHe A& A 21 A
B JE =R Ignavibacterium, JARXT 3 E 11 0.54%
WA 3.14%, Ignavibacterium HEWH) 4l @ &
FOBET (A0 8= A T DR AR e A B A A A ),

1EHEVAH R G Candidatus Brocadiaceae & It
WK MR 7.67% B K B 10.83%, 1M
Candidatus_Jettenia J& JCW] 2840, 3X 2 T2 54k
PR 8 93 2 U R A S0, S A A TR e 38 20 i TR
IR JFUN EAH R, A AnAOB HER T AR /D5 (1) AN AL,
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