ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

Vol.38 No.5

2017

HERE R SHERST L T
4 4 & B B HE




w % # 3 W38 % S

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2017 46 5 A 15 H

H e
R Tl DX B AT O MLV B MR B A B BR U AIT o vvveeeeemmmmmeeeeeennns Xk, A mA K E R A, A (1733)
R ACRE R BT AEAARIFIR R GE TR vevveeeeeeeeeeeeens Rest, wBM, EOE, KER, ERF, NN, £ (1743)
LR R SRR TE SRR eI 54 V1o S BE KL, B BRE K, E FL(1753)
HAH IR P Z RIS s SHE TEW MR, RR, TG, T, B8 KW A0+ 2 (1760)
TN HTEEZE NMHCs 25 [ AN HE - vveerreeeeeermmeeemmnnnessnnnneennneees BELE RS RBE EEE HEE,EEH(1769)
AL 5T R MR S RSV Y HERRAE « o vvveeeeeer e R P KA, AR E B EE R AR (1775)
A TR REOENE B0 VOCs HERURFIE SR S A g 4t o veeeee BigkE HER, ETN, &, REAN, RER, & ZH(1783)
R S5 B TN S G CVOCs BIREARREIE «cvveerremmereeneenes FB¥E Kb HEE, B E R REE, FE(1792)
1B T B A A L AR BORIE ST ovveeeeeeeeees R, oM, g4k 50, TEE, THE, aEh, £4(1799)
TR B R R SO K AR B ST Y KR AR TR woeeeemmmeneeeenennn has gk, Y, F 48 AR, KX E(1807)
MK AR AR B 55 ENSO HISER eereereoneeeeee HAF, WHA KT, A, Tk, HER, ALE (1817)
DOC + CDPF X T T 25 5 HE TP I BT v vvveeerennmnreessssnnnerresenniiniieeee s ® e KU EL A (1828)
T [ T R AT AT K R E EURUIR T o veerveerreesseesnnenneseeaieaie e WA, BB RS 2 (1835)
FEF Monte Carlo BULE K BUK PR SO0 25 2 A BRHERUR A oo EW, W F, RS, R, A (1842)
B A N L L O S IE 1ol o P
......................................................... KRR, R G, ER R XY 8, R, ERR(1852)
KL H K ARG E 7R R A DR 25 S0 A AR S R R woeeeeeeeeeeeens IMEWE, A%, ARE, F R E (1863)
BRI GO A DL SR GHLE] oeeeeeermeeeeeee BB, T, Sk B KE, E8a, 50, 5k (1873)
3 Fofr A s BR BT XS ST M R AR PRI AR A BBRAEH] «ooermeeeeeeeemnieeeeeenn FIE WML, N, R P, R (1881)
U DX /N SBIORES T 258 B A SR B T IGTE MR «vvveveeeeemnnsneeeeeeeiiiiis WA, B W R ALK, EHER, AP 4 (1889)
NO; NG XS AR Bz SOBE A T 1l 5301 S A Ak B RERIH BRI FEI  weveeeeeeeeeeeeessssssinnnnnnnns ZhLAD, B KE KA (1898)
b 5 I3 A AR T ARG N T b L ff A ek e s B A R RGP L B s e Fm REM, T, FRT(1904)
FRARAAREXT 6 L A e v ot P B8 B MU K AL BRI RG] wvvveeeenenneeeeeeeeeennn TR, Tz, BA, D2 (1911)
R RGEE HAE XS KA HIUIIHITEI  woeeeeeererssmemiiiii XA AR, BRE W N KRR (1918)
L HNE NI EFRENXT Escherichia coli #1 Poliovirus FUTHEEVER] «oevveereerereeienen BT, KER, TR E, F %, B9 £ (1928)
IR pH (E 4 T 14 BK 2 B ALES X K BRI B VEFE] < eveeeeeeeseseneem e
..................................................................... Eii,ﬁi}\%{%,%%%, %/:léﬁc, Hg%%’ %ﬁ_[’ﬁ%ﬂ%(lglz@)
D R R | E e il T e B, B A B, k4 (1947)
PBage Kk 15 VR B 7 S B2 T AR BT RLII] v evverrererrennnenee e % i , N , T A (1957 )
j}ﬁﬁj{éyk%[m EP{%%%‘(}:FE[JE{E}FH%E& ...................................................... %@tﬁ , 4’6‘}@ , gﬁ{}} , /ﬁ-ﬁﬁ_x , %HB@){%( 1965 )
DR LS Sl AT Ry U1S: E TS RN FAE, EX, 25T, BHA, &EE972)
RS B RER TR JET [ T2 vveerveeesseeesnse ettt S D BE B8 ELE(1982)
O L 117 Ted Y 53 A1 F RS Bk A, W E %A KR, EE(1991)
PAFPAS [0 HI SR m T 3B AL RGBATRAE LU vvvvrrrrrrerrneeneeeeeennn FEWE, UHER,EER, T E, £4(1997)
ST ABR R AL T LR NEREAIREN --voeeeeeereeeeneeens Bl R, 4% 4 f 0 B, R, K 4% Samwine Thomas (2006 )
TRLEEXT SCSC-S/Fe B A R G A R0 KA A MR e s oo ENE R E,RRE, B ok, M Bm, W (2012)
SCAR Ab 38R T AR 1 V5 K BB RE S AR A D REIE BIAS 3T overeeeeeeeeeeeeeenns M, R, B, 20 B, D &A% (2021)
WEMRFE AR Ochrobactrum sp. BIAFSEESRASE B FLAE BEARBE K PR B AEMIIRALAEIT +eeveeerereeeeenmsee e
................................................................................................ f%f%ﬂ,%grl",%E%,?ﬁﬁt,%’f@"ﬁ%(ﬂ):ﬂ))
A ALEE Arthrobacter sp. HW-16 AR BALRFPERIEALHLT] -oovverrmmmmmmmremeies T X4 S TR, A 2(2036)
TR SV R A S BN B B BRI L] -+ vvevveemveesmneeenneeene et e e B, Trad, 2k, 2 EH, T (2044)
DI P T DB SRR SRR I I -+ vvvvvvvveeeee e WU, kU, B RIE, T4k, MBI (2052)
SRALTTHIS TS 5 P R LR SRR I RE o ooeeeoee W R#,£HT Feem W IR TANE, 45 (2059)
SRR TS N TR LI B REERFE -orrrreresrresss oo B0 SR H L, % 8 5 (2065)
J11 o R A FE RS2 K e A B LR 22 oo ks, ok, I, BB E 6, 100, B (2074)
RS 2 PR RISEERD N, O HEHCIGRAR oeoerereeeeeeeeeneen (AT, k¥ W, R R A EIE A, %% (2084)
IS BRI E R H5E N, O BOHERCAEE -—rrrrreeee SR, 1 E K, Sk PR, E RO, B R X4 2003)
JEAERSFF AL T PR DK 78 5 B B A HURAGE - eoeeeeeeeeoeeeeeeeees BB FA B HIE AAE AR KIE(2102)
P IRAS B CA B RS IAAGHU eoeeeeerrsessssssseessssssss BN I, TR B B (2110)
AU TG 28 MG B AR IR TP A +oveeeeeevnsvosnooons KA JEE IR 9 (2125)
JE B R 0 P o3 B I LA 0 45 €38+ R S AL AT S AR B S M -eeeeeeeees EHE,HDK, TR, HME(2136)
L1 KRG L U AT HLT T4 SR I B AEARAE veevveeerseeerseeessseesneesiee st e et e et ettt EHT BT L(2146)
) BB RR B2 X PGB BE MR VEFH] - vveevverseeerseesmenseenseeniie st e sttt F G BT (2154)
T L T 17 3, 8 T R MW, BITH, bR, KU, AT KL E (2161)
B LG Ly =y e R O el {114 =
.......................................... ﬁX%,ﬁié’Eg,éﬂ%%,/}tﬁMH, F/if\/g\ji, F,fﬁ?\"/%, bﬁ%/%.j(/&ﬁ,gﬁ*ﬁﬁ,]*%ﬁ(2172)
CyNy/BIOBr 5 A5 W HEA A PR B AR B -oorvvvvveoeeeososons S5, R SR, T AN, kR (2182)

(ABEREY ERSRTIN (2020) (RERMEYAEIT A 57 (2035) =H(1782, 1798, 1827)



38 45 5 B2 55 Bt 2
1745 H ENVIRONMENTAL SCIENCE

Vol.38,No. 5
May,2017

S

SCAR &b 3B i £ & 75 7K B BE R U E W BF R BI7S
5T

Wl R P A G AR

(1. EFIRERP LR TV 15 4L Biia TREE AR P, B 201620, 2. RAEKEIRETRIA 5 T R4, BV 201620)

TEE . FIHBLIEIR IR E RN A (SCAR) AL BRI T AR 16 15 7K, W9 AN [R) G far S50 T 19 S N 2538 ATHRRAE | 15 VR A 1R R A=
WIFh RS R, 25 R, KIS RS A (HRT) S 6 h mT LAVE S BN 25 55 B5GE 17 1 S B i S 80, 451 T 5 KAk 2 7 el it
(COD) ZBRFIRHN 75% LA L. Bl SN #s 25 BT A W4t /=, JUkEi5 Ve rh i B ¥, A1 HGETE 74 (SMA ) B 8T i, a3
G (EPS) i R WHR &, L BB AT EPS(TB-EPS) & Rt A3 UL B . PRAAUIURL T5 Y MR S L 48 X675 S W 1) 22 B
Y] B 32 25 YR 7 fT R0 HRT A5 | Tl 2 ) X T 235 A B LA B g H4) 25 ) -1 At 32 335 11 6 A B 52 T, S [m) 4 QTR AT
AR WA SO #55 A [ 2 [ A7 P A T = 38 it o 3 e g 1) 80 8 7 el 2%

KBRS AR AU N A (SCAR ) 5 IR AT AR V& 157K s BEAR A3 s 15 JR s 1 s AN R G s A W eV

FESES, X172; X703. 1 XEFRIRE. A XEHS. 0250-3301(2017)05-2021-09 DOI: 10. 13227/j. hjkx. 201609024

Analysis on Performance and Microbial Community Dynamics of a Strengthen

Circulation Anaerobic Reactor Treating Municipal Wastewater

YANG Bo'?, XU Hui"*, FENG Xiu-ping'?, LI Fang"*, TIAN Qing'*, MA Chun-yan'~

(1. State Environmental Protection Engineering Center for Pollution Treatment and Control in Textile Industry ,Shanghai 201620, China;
2. College of Environmental Science and Engineering, Donghua University , Shanghai 201620 , China )

Abstract: A strengthen circulation anaerobic reactor (SCAR) treating artificial municipal wastewater was investigated under different
volumetric loading rate( VLR) and the reactor performance, characteristics of granular sludge and microbial community structure were
also tested in this experiment. The resulis of the experiment demonstrated that the hydraulic retention time ( HRT) of 6h could be
regarded as the key parameter dominating the efficient operation of SCAR reactor, in which condition the COD removal efficiency was
above 75% . The coenzyme F,,and the maximum specific methanogenic activity (SMA) of granular sludge increased with increasing
VLR, and the EPS contents, especially TB-EPS in the granule sludge also increased obviously. Consistently, the characteristics of
anaerobic granular sludge and the removal efficiency of the reactor were influenced by both sludge loading and HRT. The microbial
community structure and its spatial distribution in the reactor were also affected by sludge loading, while the relative abundance of the
microbial community with different metabolic characteristics in different spatial positions changed with the adjustment of the sludge
loading.

Key words: strengthen circulation anaerobic reactor ( SCAR) ; municipal wastewater; particle size distribution; activity of sludge;

EPS; microbial community
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Fig. 1 Schematic diagram of the SCAR system treating municipal wastewater
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Fig. 3 Particles size distribution and sludge concentration of the SCAR system during the operation process
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