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TEE. £ 15C £ 1CEMUT, BRAZEATFEIRIGY /3 E T ETRE N 0, 60, 120 mg-L- " FMELAISS 1: 1HNH, -NAl
NO, -NIREE I (15 ) 6FE, RITAIRISEE Bk B X IR R A A 15 e S 01 DR A2 S I 2 s . 8 st I 6 2 i R AT R R 5
©, ZREW, 1,2, 3 SRMNAR(HIXN 0, 60, 120 mg- L™ B FTHR E PG A7 0 IR H R BALRIRE Y ) W i IR E & B AL TS
SRR 41.8% | 17.4% | 33.4.% , 1, 3 5400t i JB PR UG IE 0 R s S vk FE A, SBOE M T RRECR, 2 SR MR T
SRR AR G 3E , SRE T Ao B A VR T R R R v A, (AR R M A SR TR T IR R R R, 3 N RN
R A IR AR A B A LN B, 3 EPS i R RE 50.9% | 41.7% | 23.7% FURLAR T 31.6% | 16.7% .
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2638 3o R A R R Yy U AU RE R S TE AR

KRR A A (ANAMMOX) ; JEFURIE ; ROIGHAT ; TGRS ; PIIRIFIR -
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Effects of Different Substrate Concentratlons on/ the Short term Storage of
ANAMMOX Bacteria ' [ P < < F

GAO Xue-]lan ZHANG Jie'?, LI Dong CAO Zheng mei' , GUO, Yue- zhou JALI Shuai'?

(1. Key Laboratory qf Bel]lng for Water Qu.aht.y S en(,_o- and Water Env1r0nmenh ‘RéCovery' J‘Engmeermg, Belpng Umverblty of
Technology, Bel_]lng 100124 China; 2.“State” Ke‘ﬂf Labcrratoxy of Urban Water Resource and Enyironment, HarBln Tnstitute off
Technology, Harbin’ 15'0090 China) 3 J .I"‘l 1 ol ’ )

Abstract . Anaerobic dmmomum oxidizing bfiotend wel"lé stored under NH, -N d.l'ld NO -N conditions ( addition ratio 1:1 Y at a
substyate Lbnoentrdtld'n of 0, 60, and 120 mg-Li" " af 15 = 1% for|15 days. The effe(t of different .substrate concentrations on the
shott-ternt storagegand recovery of anaerobic a{nmonlamxidaﬁ(;'n___s}ﬁ'dge was investigated. After a short period of storage, a recovery
experiment/was performed. The results show that the anaérebic ammonia oxidation activities in the reactors 1, 2, and 3 decrease by
41.8% #17.4% , and 33.4% , respectively. Because of the excessive endogenous respiration and high substrate concentration, the
activities of the bacteria in reactors 1 and 3 were inhibited, respectively. Therefore, the activities decreased greatly. Because the
substrate concentration was relatively suitable in reactor No. 2, excessive endogenous respiration and high substrate concentration
inhibition were avoided such that the activity of the bacteria species was maintained at the substrate concentration. Endogenous
respiration occurred during the storage period. Subsequently, the organic matter in the three reactors was consumed. As a result, the
EPS content decreased by 50.9% , 41.7% , and 23.7% and the particle size decreased by 31.6% , 16.7% , and 8.2% ,
respectively. This shows that endogenous respiration is maintained by the bacteria in the matrix-deficient period and the higher
concentration of the substrate can to some extent delay the endogenous respiration. During the recovery period, the three reactors
recover the denitrification performances after 15, 10, and 7 d respectively. This shows that the denitrification performance of the system
has a faster recovery through enhanced strain activities compared with the proliferation of the strain.

Key words ; anaerobic ammonium oxidation ( ANAMMOX) ; substrate concentration; short-term storage; activity recovery; endogenous

respiration
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FRIEROREAF 32 T B AR, TR R AR AT B 5T
TIREIE T | XL A s, 25 SRR
B, FEHIR(15°C £2°C) FLA(NH,),S0, AR 3E
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SEFERTITS ek A T 5250 % /MK SBR N #5
v, Hs AT IR E N 35°C, #EK JE R P NH, -N,
No--N%%FHJ 120 mg-L™", C/N N5, /K450 it
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f A, 1 5 R (R AL /&Fﬂ%ﬁ

JRE N ; 27%%7ﬁﬁﬁfﬁﬁﬁﬂkrﬁﬁ, E%Eﬁ
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A 0 T o R 4, 33 K S 120
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PR W8] (NH, ) ,S0, . NaNO, RIE R =

AR ICH (R 1).

®1 REFRFEHEEREEL

Table 1 ~ Matrix ratios in different stages

R B R/ C FERLTRC L
Gt 3 566 mg- L~ G AR £ R 591 mg-L ™' VAN EREH (43 5484 120 me- L' MR A MRS AR L 20) ,
1010 mg-L ™" BT S0 EA 4 HL B B A IS LB 5
15 AR B m
AR B 15 25 283 mg-L-UBRAR K . 296 mg- L~ FESERHN . 505 mg- L~ BRER SN
3% 566 mg-L ™' B . 591 mg- L~ EASAREA1 010 mg- L~ BRAR AN
PR B B 35 283 ~ 566 mg- L~ BiR%E . 296 ~591 mg- L~ EANEREN , 505 ~1 010 mg- L~ BEER 4N
1.2 A E sS4 PR TZEMN, 78 15C + 1°CHREEPRAFE 15 d.
ASLIG 43 WA B B 15 TR A A7 B B R 4 ik TG PR 2 B B W B A 5 10 TR R FH 28 18 K sk
SHrE. 3, I E T 3 AAH [FFLAS Y SBR K fe 1,

15 IRAEAE M B 4 600 mL Fple & T2 L BYIR 4
b, am AR, L IR TR, EAE 2
L, Jf %€ SORUE DR IREE ;AN R I shad K
X TR AR AE T R 2B TR A IR 4RO T2
AR ZE A TGRS TR IRV 5 KK

2. 3 ST SEE, RV A% R 60 cm, NAE 10
em, ARAER 4 L, #HKHIE66. 7% , RHLIE R
Ve RE B AL W T vk, R W1 RR BV FE 60
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1.3 ihirik

NH," -N B 9 72 2R 98 B 57 43 0l O B 12
NO, -N 2k H N-( 1-Z 58) -2 = e 43 6Ot BE
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JJAMI’JEi(Olympus BX51) 4T A FC %, 15 RIRL

185341 2K H O6 KL EE 41X ( Malvern Mastersizer 2000 )
#mjﬂl P TR = 45t oot (b
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WRBR L (s ; PN % Dyl as i vk,

FE PR S 2 S AT P (SAA) 72 - e PR AR A A
158 5 ¢ T4 NH, -NFINO, -N¥# & 43 51 A 120
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t, pHAHTE 7.7 ~ 8 Z ], a5 2 A << 20
min DL AR IIE BE 7K A9 PR R ER BE. SRS G RE 9R T
30°C , 140 r-min ' FKIR IR, B0 1.5 h BUKK:
W NH, -NFINO, -NVREE. bl 3 vl B e i 2
HAE ISR SAA, BEAFEREE 8 AT EE.

SO E . B KRS TN 10/ mL_;,

Lﬁéﬂﬂ %fﬁ?ﬁﬁr&% HLLLS 000 1 mm[‘ AL,V15
ming ﬁJTﬁJ:(**‘Y& ﬁﬂ/\l.i@e@a%uéﬁ#{ﬁﬁ&; 457(5
/}E%%‘@?ﬁ& ,ZFH/WJE&%FEEFL
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;%/L‘ .15 A7

i%a*fl w) | E}Fﬁﬁ%@m 8000 r-miin |
min Hl_t{ﬁ{ﬁﬂ&ﬁ('ﬂm E, ((%ﬁk?'ﬁla)?ﬂﬁf&ﬁa
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nmemin ", i X HREER ARSI, VAR R
Wt S5 2R B LR B LR i I S R

2 HR5ITR

2.1 ARG 5 IR TG AR A

FE15°C £ 1CARR M E (K, H ., &) &0
T, #4715 d BRI, e e kR
HEDT IR E S N 4 HP R Y SAA, Jl AT SAA (194
AL AT DA )4 iz e ANAMMOX T8 A4 32 55 1% 5 R 7
FRIIBATROR,, I ZRAET5 Y i TG M 251k
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i, FE) K 0.223 g+ (g-d) ~', $I5 7R MBI 8
T, BT ALK TR 3 W E, 37 RN SAA
AT E BOE YA, 1 AR IR A 2E AT
FEFTR L AEAE 15 d JE G A I TR AN s M T B AR

2R K, 1, 2, 3 5 R A HE P A B R R
41.8%  17.4% . 33. 4% . T i#A70) )R B2 A1
A 1, 2, 3 5 i H B AR IR e SRR TG P 2
BT BRI AR, X5 Dosta %6 i 58 % B1
VAR S 28 iz AT IR I, IR R 2 R B 1T
ANAMMOX B i P 23 B B 1) A 93 285 SR —
P BEL I AR R A I S BB AT R
R A TR AR AL, TR A3 TR B A R AR R
XFRG TR, FTE RGO,
RGP AN F R TR, 40 15d Eﬂ%‘ﬁ
Jo, 25 SR R TR RS PR LR B O 0. 184
g-(g-d) ", XRERBEZMT M (15C £1C)
T, RSB A AT TE AL, IR
FERURPEAG, 3 2 AL Tk B A L o $ 38 1 A
T RRYD, SCEEHAE I AF L R Y T R
Wk BRILZAN, TR X TR A AP ARAS T 1
ANAMMOX BHQS 0 e HE A5 55 1 0 S s R
ALt A 5 ANAMMOX! B f1 {1 34 4 7 ,z I &
T%ﬁﬁ%ftprn[ﬂﬁZIEﬂﬂqﬂ%l‘ﬂ@ [i#NO; -N
XT%EM&%%EJQ% YEH, B ANAMMOXE
XtNO, NH’JﬂﬁTertt{ﬁJﬁ@Em e 2755&“%%5’3
NO; -N 9 3 e 4 ANAMMOX @%ﬁtfir‘ﬁﬁ
Pri I, AR SN ) A 45 h A 5 3 T 1 A
SCXTJP?EE(#J/EF 5] ANAMMOX [ it ﬁéifﬂ?tﬂ
T R 5 TP S B s 7 L AT B . 3 Al
29 SAA N 0. 149 g (g7d) ', B g AE o B
NO, -NI LB i R, eI R T o R s 1
BAK, SEGHIINO, -NAGER L IEAE, REK
I ) b T A i v BERINO, -N by FE R oA S 5
RIS, XF ANAMMOX =4 T Hfl/EH. k]
1, TR R R R BRNO, N B i X T 1
TR B B 1%&#%&*%%%

TR BA B SAA fU ] 0.13 g-(g-d) 7', HEH T
0.24
100 L —— G R
—A— 3 SAA {022
- 80 r 1020 _
o 60 - 4018 {
% :
£ 2
i a0 b 4016 ©
L 4014
20 + \//
[ 0.12
IR 15 25 3%

BEl1 SAA EHRFEETRE
Fig. 1 Change of the SAA and activity decline rate
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HORZS, SBCP A FET:, LT HEE N RS
PSR SRE R AL E R B, B AR S H A g R
B, ANAMMOX 2k Z57E 22801 B9 TR AP s 35

£ ANAMMOX & il i A A7t B2 b, NH, -NA
NO, -N¥&E k60 mg-L ™" FEAE A5G A F T B ARG
PR B B AL AR AR . Btk 2 A, 5 (0
mg- L") IR 25 M H, &0 A0 3 R HR B (120
mg- L") MHIEAF T 25 H ANAMMOX B
2.2 fEAFRTE TSR WA DL & EPS 1781k

MANREY) (EPS) AW — E MR
I TR AIMNG — L & TR AW, AR T
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