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Abstract; The recovery and operational characteristics of Anammox process after high salinity
shock were investigated by stepwise increasing influent nitrogen loading rate (NLR) from 1.06 kg/(m’ -
d) 101.42 kg/(m’ - d) in an upflow anaerobic sludge blanket (UASB). Afier operating for 156 days,
the removal efficiencies of NH,” = N, NO, - N and TN reached 97.57% , 96.40% and 83.90% , and
the total nitrogen removal loading ( NRR) reached 1. 19 kg/(m’ - d), which was attributed to the

effective recovery of Anammox sludge activity [ specific degradation rate of TN increased from 0. 131
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mg/ (mgVSS - d) to 0.302 mg/(mgVSS - d) ]. With the recovery of the process performance, the color

of the granular sludge turned from deep brown to red brown, and the average particle size increased,

among which granules with particle size larger than 1.5 mm accounted for the maximum proportion of
68.25% . Moreover, EPS content increased from 96. 66 mg/g to 147. 98 mg/g, and PN/PS ratio

increased from 4. 86 to 13.34, which further proved that the Anammox process recovered to an efficient

operational state.
Key words: biological nitrogen removal;
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Schematic diagram of experimental device
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DB U S5 A A RE BTN AE , LA S W 3 i kK
5 5 5 YRAE £ S 8 5 A EORE - T 248 K o
PEIEHEAT AT, NH, — N OR AN R 6B %
ME sNO; - N SR N = (1 - 2838) - Z st
BRI AE s NOy — N SR JH 28 A1 23 6 06 JiE 3 0 2 5
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Tab.1 Operating parameters of different phases
) N NH, - N/ NO, -N/ NLR/ NRR/
i H Fisf &/ d HRT/h (mee 1Y) (mg - L) (kg-m>+d) | (kgem>+d)
MrEs 1 1 ~20 6 100 140 1.06 0.40
MrEe Il 21 ~53 24 70 92.4 0.17 0.13
B I 54 ~81 24 100 132 0.24 0.20
" 82 ~91 24 150 198 0.35 0.29
preey 92 ~ 105 18 150 198 0.47 0.38
eV 106 ~ 136 12 150 198 0.70 0.58
B Bx VI 137 ~ 156 6 150 198 1.42 1.19
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2.1.1 NH,; -N NO, - N f{754k
IR AR A A A [ B B Al 1 521 0 L 1

2, TERTE I, BEAREE K B 47, B NH,” = N NO, - N
FHE R FE 43 70 .92, 4 me/L, HRT 24 24 h, %5
33 d [izf7,NH, = N I NO, - N LBRR 5k F|
92.66% F192.37% , R 24 FALH TG P IR 58 24
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different recovery phases
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kg/(m’ - d) ,NLR iK% 0.24 kg/(m’ - d) ., 7EBEL
IV, kg hngtZk NH; - N NO, — N ¥k Bf % 150,
198 mg/L NRE T[&Z 69.45% , Z34 it E (10 d)
(3547 ,NRE 32553 82. 41% , i KA A E AL A
T B W B v RE T s MO 4 HRT (1 75 04k
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T 9.08% , T B BE AN K, 32 W] 52 22 468 AH X A
G0t 14 d isT, AR LKA B Z K.
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Fig.3 Removal efficiency of TN during different recovery

phases
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ANO; —N/ANH," - N {4} pH {HZE 4L L E 4, R
P AR A AL N 25X, ANO, = N/ANH, - N {i
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Fig.4 Change of ANO, —N/ANH, - N ratio, ANO; — N/
ANH, - N ratio and pH during different recovery phases
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Khao FTLLAEM BT, TN [ B R it R 41, A
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T o5 HO AR AR 1. 17 % o 33E 7K B0 7 1 4 25 AT 41

.20 -



www. cnww1985. com

WM, F SR ETEERAAEBMN T LRI ABAITHIE

%37 % %3

N

HEFORLIG U A K BT E S 156 K(HBEVD)
B, B s RIORL 7 e R des 5t 4 R i # ki > 1.5
mm PR TSR 5 68.25% ,Hitp 1.5 ~2.0 mm 155
K15 R 7 L e ey, 427, 08% ,2.0 ~2.5.2.5 ~
3.0 mm [ ORL TS U8 BT 5 LG BIAR IR 24, 79% |
12.88% ,Hif%=3.0 mm [0 {5 I8 F (5 EL A EL By
Bl EAT 2.33% k42 1.0 ~ 1.5 mm A9 UK TS
Y 4 F i 20. 94% | k% <0. 5 mm [ 50k
PEFT T ELBIACR 1.08% , EEBY B T FRET 0.12% o
An 25 N2 3 B AS IR R DR 48 R 4R AL R T R
PPV EPERE AR, 1.0 ~ 1.5 mm JORLT5 U8 A5 P i
[EI NI Uk R 0 A e 1 1 93 | i R TR
i, (HR RO 5 Y AR B R A 3 P R
230, SRR Je i Ae e M. B AT UL, 7R SO
AHSATHYER 156 K, KA A AR TS Ye kLA Hh /)
BT RS, vpils B Bk AR EEEPENTLS
mm [ F], ek W e R AR A 7ER T 1.5 mm
TG R, 5 o s 1 A5 Y 9 U AR B e TR
1.7 mm 7245 28400, BEARAb PR A SR A DR V5 e
P f e O REAR T L

40
30
1N
E 20
=
10
0 b8! S ) S g S
=] —_ — N N 3 I32)
vioooh & sS4 N
= —_ — ol «l
A2 /mm
a. BB
40
30
I
E 20
=
10
0 ba S " S ) S
= — — N N ISe) )
[ O . - T A
= — — o IS\
A2 /mm
b. BBV

BS TEREMEBAIEIRIAEZES S
Fig.5 Particle size distribution of granular sludge during

different recovery phases
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Fig.6 Changes in EPS and PN/PS ratio during different
operation phases

A& 6 AT, EPS & AR R Z ol v 2 BT
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15 PR ORLAL A5 FERLAR (3K . Yan' ™ FIRET7 g
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TSR K, W] PN 78 15 8 0k Ak ik 72 ke
SR HERE o
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% 0.302 mg/ (mgVSS - d) ; FURLT5 YR 7K I Hij 5 %
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