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Abstract:  Continuous flow test and batch test were carried out respectively to investigate the
effect of different substrate ratios (NO,=N/NH,"=N) on nitrogen and carbon removal performance of
simultaneous ANAMMOX and denitrification (SAD) process. During the fluctuation of influent NO, =N/
NH, =N, the NO, =N removal effect of SAD process remained good. The removal rate of NH,'—N
decreased slightly, but still remained above 90%. The removal rate of COD was relatively stable,
indicating that the SAD process had good impact resistance to influent NO, =N/NH,'=N fluctuation.
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When the influent NO, —N/NH,"—-N were 1.69-1.95 and 1.38-1.42, denitrification was enhanced, and the
ANO, -N/ANH,=N and contribution rate of denitrification for nitrogen removal was higher. The effluent
NO, =N and ANO,=N/ANH, =N were also higher than those when the influent NO,~N/NH,"=N were 0.58-
0.60 and 0.77-0.83. When the influent NO, —=N/NH,"=N was between 1.69 and 1.95, the denitrification
activity of sludge was significantly enhanced. After the recovery of NO, —=N/NH,-N, the ANAMMOX
activity and the denitrification activity of the upper sludge decreased, and the denitrification activity of
the lower sludge increased and was higher than that of the upper sludge. In a typical cycle, NO, =N and
NH,=N concentrations decreased linearly in the first 10 h, and gradually stabilized after 10 h. NO,—N
concentration increased first and then decreased, which reached a maximum value in 10—-12 h. With the
increase of the influent NO,—N/NH,"=N, the maximum NO; =N concentration gradually increased. After
24 h of reaction, ANO, -N/ANH,'-N, COD removal rate and contribution rate of denitrification for

nitrogen removal all showed an overall upward trend with the increase of the influent NO,—N/NH,"~N.

Key words: NO,-N to NH,"-N ratio; simultaneous ANAMMOX and denitrification (SAD);

% 21 #

nitrogen and carbon removal; sludge activity

AR A (ANAMMOX ) T 25 K H B A B 3k
R ARG T MR IR T 425 e e e S
S A I AR R B A ST A BN TS 2R K
B A B AT R R Y 8 6 R R T - NH+
1. 32NO;+0. 066HCO; + 0. 13H*=1. 02N,+0. 26NO;+
0. 066CH,0, ;N, ,s+2. 03H,0"*" , NH,'~N. NO, =N f#
THAE RN NO, N A2 LA LR 12 (1. 310. 06) :
(0.22+0.02) . e W 2T AT, S JE AT A 10% LA
A NO, =N Jo ik LB, (15 ANAMMOX 1 i & 54
BRI R LR V5K 200 B R Ak ok
T2 AL b B S, COD JCi% 4 3B 25 5k, 4% COD
23 A ANAMMOX # 45, {H ANAMMOX T. 2 Joik 25
4 COD, N T 2% ANAMMOX 7= 2k 1) NO, =N Fli5
KA COD, A7 2 IR b 5 ANAMMOX 254 .
KA A I A E R #E— 20 4 5 TN L BR % i fg
THAET 73 COD, Z2fift ik Z 1A WL X ANAMMOX 1)
PHIE B Ak A= 1) CO, [RTEE T S ANAMMOX
PALTTHLER IR . AT L, R R A A AR A ik
(SAD) T-ZREA DB A AT .

K SAD T2 AbFRY5 K B R T 75 2225 i UL
B S0, an DO (pH" RN A HL AR A
FET bR — A EEHES W AR SE . |
T R L B S R R[], UK NO, =N/
NH,'~N AR XE— AR5 1. 0~1. 3 N1 R SAD T
A HEK NO, —N/NH, =N i 3h B A7 —5E i o
T O E i1 S R il PO N = =R A 0F A TR/

FEAE2E 52179 G FHE K IE i FL X SAD T 20/ 52 i)
WFaT /b, HXH G R is AR fb i ok WL # . T
B, 28 0 D 3 S i B N 2 AN =X 5 1 i R 5
T ARTA NO,=N/NH, =N X} SAD it B ik 4 E A3k Jit
RS RRIE B2 e, o0 B T 5 TR is R i AR 1k
1 HHE7 %
1.1 REEE

K K ORE 75 U8 IR (EGSB) R4 T HE 22 iR 16
LEE AT,

HAH |

[l

=k

SHEJR

Kty

— 25 IREE 2
15
e
=

KU
|

S — FETGIREREIT 1
Kk
El1 EGSBREFEETE
Fig.1 Schematic diagram of EGSB reactor
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Tab.1 Influent quality of EGSB reactor in

continuous flow test

SiH NO,-N/| NH,-N/ | NO,-N/ COD/
NH,"-N | (mg-L™") (mg-L™") (mg-L™")
JRIGHT  |1.11~1.19|194.8~215.2{226.9~239.1(325.8~330.8
1.69~1.95|194.0~224.4|368.9~384.1
B 0.58~0.60|391.3~422.0 210'2~255'0315.8~345.8
1.38~1.42(194.5~207.8|259.6~286.9
0.77~0.83295.4~305.4|234.5~257.3
PRIZBYBE |1.13~1.26/199.5~223.8/242.9~264.1(325.8~335.8
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Tab.2 Main water quality indexes in batch test

NO, -N/ NH, =N/ NO, -N/ COoD/
NH,-N (mg-L™") (mg-L™") (mg-L™")
0.54 496.1 267.2 330.8
0.72 372.0 267.2 330.8
0.90 297.6 267.2 330.8
1.08 248.1 267.2 330.8
1.27 248.1 315.8 330.8
1.49 248.1 368.9 330.8
1.65 248.1 408.4 330.8
1.86 248.1 460.8 330.8
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Fig.2 Removal characteristics of NH,"-N and NO, -N

during influent NO,-N/NH,"~N fluctuation
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Fig.3 Variation of NO,—N concentration during influent
NO, -N/NH,"-N fluctuation
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