ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

N
N
N
Vol.38 No.

HRRAERERHRAR L £
4 & M & HiR




w % # 3 #38 % 11

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2017 4611 A 15 H

H &
KA AR B EAE SIS P YHEBOE ST R e 7K &, Andre Michel, & & , 5K i, Rk, KAT A, B, 448, & ok #9 (4447)
%?%sz]”"()“J%I]j:f@,ﬂ}ﬂlﬂl@Jﬂ*%iﬂﬁifﬁﬁﬂﬁﬁﬁﬁ%{?&ﬁp l'ﬂT;%U ............................................................
.............................................................................. E/Ex Afﬁﬁ jEJx/gi X'J@, f/_f\%’ M, A (4454)
SRR T3 T R PM,, T IC U B AE FISIEAFHT  +vveeeeeseesee et
............................................................ ERKAR TR KR A BkE R XA H U X A §9§(4463)
H N AT PM,, | BRI AE BT ++oveveereesesssssesssssisise SR X 2, D P (4469)
Ty Nl LU R L o IR et L e | N 3 TR T T LT LT T PP
.................................................................. GEH TF KEE, B, ARG, KEH, B, EREE(4478)
BT — RIS Y R S TR ) BB AR E I v v v eeereemmmneeeemnt ettt ettt et e
--------------------------------- XS IR A, R, MR, KR R, BHE BT R, KA AR, 348 (4486)
Eﬂmﬂ@%ﬁﬁ%%ﬁi?_ﬁ*%Mi%m{ﬁﬂ&/ﬁfhﬂ]*ﬂéﬁ}?ﬁ ...............................................................
........................................................................... AR B WEE, TAR AL KBE ,E B NG (4494)
BRI T 5 IR BT QLR IR AT L 0 AR oo JEAXINERG, BB w6 R, R B (4501)
AR MELR R R DU H i S AR AR PPy -eeeeeeeeeeenee KA BMAET, R E DL, 7B K, % L, RIEZL(4513)
ST HOERAE R E RN IS T RO TR RIS oo AR, KT, KPR, B, HAE KB, E(4525)
JE TSR AL RILEE IR ZE wovooveeeneeneeennens Kot R E B RN AL AL R H(4537)
B X K 24k AR TR LA <o oveeeeeemmmmmm s W B, B8 {%ﬁéﬁ W, AE (4546)
ERTNE T UL DB IS SEb (9 A 53 o RO b, A T, BRI B, B AT (4553)
AR FEIRS T EE TR IITGI -+ veveeeeeeensnin B R K B, 2R (4562)
VISR K 2 25 X B IR R A R RESE O BN BB o veeeseeneenennnees WA T K, EHT NG KR (4570)
TR S %o = 128 X 0 Y 10 ST AR B 32 A T AK TR BT [ BN wvvevveermmmmmmeeemmmminneeeenii e W, % 9% (4580)
B 1R P MR R ML ) AR SRR ILARIEZR <o vreeemmmrmmmmmm oo Hgg,;\ﬁc B4, k# R YH(4589)
IHAREN 5 TR GRS TIGIHT oo Fu s, 0 A, oA (4598)
REEE T INEBAETE ST A0 FT AL - ooverrre e KIE ZhM, EEE ZHHE K5, # F(4607)
P -5 L D A5 Yk U R LRI R oo cevv e E B ER, K5, TH%(4617)
FRPITAC BRI ZBRIK P IGRI( V) e AL S L, IR, T BT L, E o B (4623)
nZVI/AC EA*1*4XT7KEP%%EU£[§? ............................................................... j}%‘_ﬁ @ﬁ}}] ?52 ﬁﬁ%lk ﬁ,%ffi(4632)
VA AP IBRAL R AR BIRII «--eveveevennnnicncns %%ﬁ% WO K S B BB DR (4641)
XS SBR A )5 RMAE KOS SREIIIE -ooocoereenocemnensiceenee W R R Z K AEE, TT, %A (4648)
ik BT 1] BT SBR SRR A AL SR AT R RN oo x!J?z YA, AT, R B ER, A (4656)
NG CAST T A Ak A S A LRI RE S oo D E i, AN K, B, DA B S (4664)
FEIKALFRT™ CANON T 2 /I wovvveersreesreesnesniieesiie e ?/f‘,iﬁrﬁ] 3:415@( ﬁiéﬂ %?4%,3&%&(4673)
SBR AL [FURLAS RS V515 TR A SRR TR - veoeeeeeeeees Gk, EH, IR, 2, D, 4 B (4679)
R R R AR BT TR IR R TE IR <o eeeeeeeemmme e FHEE,EANA,H A X(4687)
[R1HE B s S B ST 5 R B T2 e AR A BT TS AR, e vvve e e et
............................................................... Bl TRABRE BIR KW, KNE , HARF,KIN(4696)
B AFe( 11 ) EDTA-NO/Fe( IIl) EDTA PEAUE IS BAFHE R BMADBERSIHT -ooeeeeeereeeeeenes E, 7 7, B EK(4706)
SBR RGBSR ML RN SR E UL ARG -eveeeeeeesenessesnns BRI S, T8 2B B (4715)
LR HE LT PP R IIREE oveeeeeeee HEH HES, EBE, TN KE, BHE(4725)
OB T A X B R IRE VS SRR FOE G oo W, KBS, e, RET R, K, K (4733)
RV 6: 2B YIMEROT A IEE SR --eomeemsensees T G5 KA A 2R (4747)
SN RRAE - SO A R G T A P EQINN veveveeeeeveceenne A, RIER X SR, 80, # Y (4756)
1 BRSFER P SRS LAN T DK (105088 S5 BB ovvveveeee ESHRE T AN 2T RS 3 m%#mm)
TEPLE T 11 4 PTG B 2 T R BIOE B UM R 2 cvevverrereermneeiiei, Mok A E R B, T (4774)
RELIL DT R ) YT 1 38 7K R TR 1 T €O, . CH, HERGE B HHRLII <evererreree
.................................................................................... AL )| B BEH A, AR, B (4782)
MO 35 XL R -G A 1T CH, N HERLAGREN +vovvvvvoeneesscnnennos EHR L RRA, B RIUH B Y LK (4790)
@ﬁﬁ]— I_H:L%%gﬂﬁké/?m LAE | RTE TG R AT, veevvrereereeseremmmeeii s JE 3, P T(4800)
AR ATEAF IR S T R B AS AN ATREE oo RAEK, PHE, 5 T, 20 (4809)
RIEASPBEEE T UV-B 4RSI 2 R LB EALIEI oeeeeeeeeeeone HEE TR MBI 5, PR (4819)
R N PG TN STl AT SRS RAWHOE T EEE, T F(4828)
) B SERRE AC T B AT R AL A 5 IR ACIE o ovveeeeseessenesnsns Btk B R R, R R (4836)
J2 R S TR A ST VS YL - SR AL RE B BRI BAMI v evveeererensemmseie i %m ,%fwfﬂﬁ , ik (4844)
AT AR IR B S XS UR Y Cu, Pb A Zn AR M KRG B PEERAE <+ vcverrmre e
.................................................................................... u{-%’ggﬂ g&%gﬁ gﬁ;—t XJ%;}: 7H:J§7E(4850)
S 5 R 5 TN B L A I RASE R - vvevoeee e ET WL NN S i (E DR H A (4860)
SPGB RRIEAG O B S AR, ovvoeveveeeeenenieene s A, AR, TR, B i, A, TR R, K 4 (4368)
L B HE AR AL Fh B AL B 800 GHG %ﬁ%g.ﬁ; ['] ....................................................................................
--------------------------------------- PR, A F R (R TR, 2R R LW, KA, KB, ¥R (4874)
F/M J HRT XSGR B R R B A o ooeeeeeesonsooss BhomE BEE E R ERE A AU, B 4 (4882)
}Ifﬁ‘%?ﬂt{nﬁﬁfm‘ ﬁ*ﬁﬁ/%ﬂik ..................................................................... Iﬁfﬂ:F‘, /\;::\ku 51;@ 1%)4&(4889)

(RBERLFEY F R T 0] (4462) (REERIEVEIT S 55 (4672) = H(4647, 4705, 4789)



o538 B 11 ) 7 1% Bl 2 Vol. 38,No. 11
2017 %11 5 ENVIRONMENTAL SCIENCE Nov. ,2017

Fim MNRERENTRNEFEREERE

B, F/NE, RS

(M IR Tk A3 T 7K B U -5 K P05 el R B A S 3 %5 MRS 150090)

FEE . AnAOB WZHME A K™ E BRI =0y vz 0 T, R IR A A 15 VR 9 B A7 R PR H R O B RIS R 3R . AR WF5EAE
FEIR(EFR 14 ~30°C) T, 0 BIEEFE T 15, 30, 45, 60, 75 F1 100 d AUELEIT ] BIFSE T JCAMIMBL R 425 T, AR AZ I ] 3o R 480
FALTTIRTEE DL R VR B R i RS . S5 oR , 23 15, 30, 45, 60, 75 #1100 d FOBELE, 15U 1Y LU IR 4R 48 B AL 1 M (SAA)
SR EAEAERTRIIS SAA 19 90.9% . 64.3% . 61.7% . 43.2% . 25.8% F119. 3% . T5URHY SAA FEAEIERT ] M TR (R H

0.978). T5IRIKE G TG MYy = TS R I B IR SAA , 43 51 4 A A7 BT BT 4R SAA 1Y) 103.4% | 129.3% | 124.8% , 111.7% F
116.9% ,figf7 T 100 d (975 IR R 5 19 SAA BRI 2191 4R SAA K (HALIA @Jm SAA 19 98.9% . RIRLERFW AKX
100 d M EIRAEAE S , RS AL TS TR SAA(LL N/VSS 3H) B0 0. 0513 g- (g-d) ™', 843 9.5 d BIRE 1EF%, 1578 SAA JRE
FEEAKA.

SRR W PR T5URAEAE ; SEFERTR]; TEMEIRAL ; ORI

RESZES. X703.1 XEARIREE. A XEHS: 0250-3301(2017)11-4687-09 DOI: 10. 13227/]. hjkx. 201704159

Storage and Reactivation of Anaerobic Ammonium Oxidation (ANAMMOX)

Sludge at Room Temperature ‘ .
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(State Key Laboratory of Urban Water Resojirce and EnVlronment Harbin Institute of Techndlogy, Harbin 150090, Chlna)
Abstract: Slow growth rates limit the widespréad applicdtion of .anaerobic ammonia oxidation (ANAMMOX) reactions, which Presents
a needfor the study of long-term storage ‘and rapid’ "weacfivation of ANAMMOX sludge Under, roomifemperature conditions (14 ~
30°C) this study 1nvest1gated the effects of sforage d{ratfon on the residual act1v1ty ‘and the actrblty after reactivationof ANAMMOX i
sludge, without the dddlthIl of external substances. The Lhosen,stordge durations were 15, 30,745 ,#60, 75 and 100 days, respectlvely
The results shof” that the residual specific ANAMMOX chivities: ( SAAs) of thé sto ﬂ ANAMMbX sludge were 90. 9% 764.3% ,
61-7% , 43.2% ,.25. 8% and 19.3% of the Imtlal activity (activity before sludge storage) after 15, 30, 45, 60, 75 and 100 days
reapeigtlvely Therefore the residual SAA| decreases Tinearly with anljincrease in the storage duration of ANAMMOX sludge (R* was
0.978). The SAAs after reactivation with a storage dutation-of 15 7730, 45, 60 and 75 days were all higher than the initial SAA and
reacheds103.:4% , 129.3% , 124. 8% , 111. 7% and 11679% Of the 1n1t1al SAA before its storage, respectively. However, the SAA
after reaghivation after. storage for 100 days was just 98. 9% of the initial SAA. In conclusion, after as long as 100 days of storage
duration'under room temperature, the residual SAA of ANAMMOX sludge decreases to 0.0513 g-(g-d) ™', and its ANAMMOX
activity can still be recovered after 9. 5 days of reactivation culture.

Key words ; room temperature ; anaerobic ammonia oxidation ( ANAMMOX) ; sludge storage; storage duration; reactivation; specific
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