ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCLE




w % B3 $3T % S

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2016 4E 5 A 15 H

H K
2015 4E 12 AL STTT 25 S T V5 Yeast AT B 5 YL B HE RIS AL, «veveeerereeeeeereemmmmmnniiiii ettt
...................................................... %ﬁ@y@%y%%ygﬁ%y%;ﬁy%%yi E lJJ y$£ﬁ$’$§ﬂ§, Ef]/ﬁ)i{( 1593)
b5 APEC 1 8] A B0 2 S T TR V5 GL A AE J2 L «vvveeeememmreeeessnmitetee e e s sttt e e e st e e et e e e
............................................................... FIEW, TEY, e, EE R BEA MR, K, kR (1602)
FIH] SPAMS 237 L ST RBREL | AR LR IR LR 25 1 A LA BT TR A AT wveeervrveermmmmeeemmmeesniiiee e
..................................................................... TR XA M E Eew st X, R R, B S (1609)
22PN T P, V5 Y E B BB AT <+ vveeveeeemmmeemmmese e FHrL B R, T, EW, AHE(1619)
FCA T PRI A5 T PM, | IR T5 YK T ACTET - veveveveeeeeeeos WA, L R, KRR, 255 (1629)
Fh T S T R DU T LU S A TR B IR IE «+vveeeeeeeeeesessennnnmmnnnnnnns XEW, LW, EEF A, S IE(1639)
] T HE RS L (B KU ST JT BRI TEE ST woeeee ettt e e e s s e BRIE K (1646)
AT IR PSRRI HEHOK T AFAEIR  ooovveeeeeeoesseeees WA, K, ER, BRT, DB (1653)
ﬁﬁﬁﬁ%%*i%@@%*%&ﬂ%ﬁﬁ ................................................ E; ,%%‘%?, ? % % ’jﬁ\fﬂ: , Eé;{j&( 1662 )
CoCuMnO, JEAEMLSA ST VOCs FEPE B HE Sy 2f woveerveeeneeeens HHEA, DAL AR R R, S A A B 0 (1670)
AL TSR T B 30T 3T 112 . W S0 S R TEE B S FA veeemvveeemmmmmeemmme sttt
.................................................................. g)ﬁgg,gﬁ,ggﬂﬁ’%ﬁﬁj}%%;‘(yﬁ%%jljfgﬁ,ﬁ,%%( 1677)
BRI XA R R B2 A AR RRAE oo SWRE AL, FICKR, M, AR O, U (1685)
FUHSN-NO, 1 8 0-NO; /R EIE BRI FURIAEEICIE  «-eveeeereresrereresemeese e
................................................... BEE LEMR EEE, THF, o4&, HRR,RER, 720, E®E % (1692)
WYL 2 7R 2 T K S BRER 43 A o AIE S L MR R B AT - eeeeee oo ER L ABRE,RETH, ZEE,EET(1699)
I DX NS 7] b bR S TR R AL G RO +ovveevvennmennenmmnnnneeeeneeinniiinns BRi &, 8 AR LR, R R, AR £ (1707)
W e g X A VAT M AR P R R IR ST oE - i, Fa s a4 B8, & 0E, %, HEA, 24 K(1717)
S JEE ] [ BT 5 L) A A BR BIIITITIE v vvvvvvememmmmmmeeeeeeeee e e e e e s s s s W, A4 BHEA (1724)
UUKAE YRR A RIS G5A 2 T . AR A 5] eevvemmmenneeeen KT T, EEm,E4%, 287, EE#(1734)
I K PEREMRE S S MO IR oo A, A% RS, AR, £, 0, RS E, L, KR (1742)
ST B85 7K W LTS JeBAR B AU T oo IO, KB, B, D HOR R, B, B (1754)
G K 38 - e R TR T R e A SR ARy oo EEHCKREF, Uu, B4, 4 HH(1763)
& M B, I B R AR X K IR Z2 VR B A TS e HE 5 A XU - vvvevreremmeeem e
........................................................................... F{F\é’?‘,ﬁéifﬁ, B %jp_’%gi’%’%ﬁ ’—%—%ﬂ:’éfgé ( 1771 )
LYVLRR LB K F BB TR SRR B oo WA, EAE U, T KEI, R AR (1779)
ER UMY R /K TOC i BOE0AR 2 M7 - LA TR DR A Rl B R ] oeoeveveeeeeeoeees T GHE KT (1788)
T IR S B PO K TT 2 ZE A B Al B M PRI 25 eeeeeeeeeereeeesnsaantb bbbttt e e e e e e e e
..................... BRI, RI, XA R, E T O, RN B A, Ak, A, Bk, B = (1798)
J:F PCR-DGGE FHUFF B ( Bacteroides ) 16S rRNA A 7L T /K A 15 YL Wi/ ERAIFSE « LA EE PSR LU 0 T i Tl
/‘zf:éﬁjﬂfﬂ ........................................................................ ?ﬁ?[x,ﬁ%’?,?ﬁ@ﬁ,fﬁﬂfh,5%?5,755’7]‘)(%(1805)
IR SR T T P YA A A NS 2 AR AT R SR JE AT B LS AI AR - v vvvememmemmeee e et e e e et e e e e e
.................................................................. %’VE%,%’J‘EM ,é%ﬁ@,iﬁ/}i,ﬁa‘ié, gﬁﬁfﬁ’}’gi’ J_Hx_ﬂ( 1814)
%ﬁ(ﬁ’fhﬁ*ﬁ@;fﬁ%’fhﬁ*ﬁ*1&5”?%5@5‘:}1& ............................................. ;}J [/ﬁ ’ﬁ_\}% , % j] ’gsgj’(‘t , Fﬂ]‘%&.@( 1823 )
KA RAE EACT B PR O BRI S L IIBITE oveeeeeesseesnns ThE EHE Kk, BHF(1831)
%%%ﬂ:@(ﬁﬁﬂ(ﬁ*ﬁ*ﬁ] [ﬁ”{ﬁﬁm%iﬁkﬁggﬁu@% ...................................................... %%E , glﬁ/& ﬁﬁ , @' %( 1837 )
V5 KA IR DA AR - oveveeeeeoeseeeees A23 K UL, X3 B, 0 B (1845 )
HDTMA S 930 7 B K PSS I HERE I Z J1 2 -ooeveeeeesesems s BT, EH(1852)
THT TP 1 K A B I Bt B D B BRI T v eeee e e e e i HE, 2%—, HXE(18SS)
Tk Fe, O, BEMSTEIR-TE ST I IRIBIK T 25 FRIFTL «-vveereveerrremmesss e e, Fah, BMI(1864)
()BT SBR A JHE TV AT BRI JUERE o oveveeeeeeeeoeeeeecenns RN XIBLBT BRI, &R R B E (1873)
R IR 7 A HEAC T S A /N B HE CO, NSO HERIGE F BRI - eeeeeeeme e
........................................................................... ?Mﬂ]‘%,ﬁiﬁ,?}%%,%%,%ﬁ&,Zﬁﬁ%,lﬂéﬁ#%( 1880)
TS T X BT CH, SN OURBERAE -veeereeeseesessemseeccs BRE, Ky FHE EFH, 0 F(1801)
B URE AT P 5 1 FE LGS RN OHEBGI - ovvoeeveeneeesesecsine o L, T A, B (1900)
A SR 5 - AT LT AN RIS FTA0 FH P S B JELALZ] < v ee ettt et e e e e e
..................................................................... W T E,EN, AN, KA, REAE, R BEE(1908)
2B+ Bl XUV A AL ZS A S AR - RS, DR, B X B KO R KER, EEE(1915)
BEE 7 2O S0 K RS £ TR AR G WL K T 4 B B AR RFAERE I eeeemeeneeeeeeeneeees I, R 2 H B, P E (1923)
AC IR AR B 0 2 B 4 0 A R IE S AR AR AR IR, «oveeeeeeeeeeeeeeee s BAE, DAk, W B AT, 27 W (1931)
HERIE R X 4T 4 8 V5 Y RIS AT «oevvveneemmmmmnnneeeeennnniiinins X HEE IR, ER,H A (1938)
K TiO, X HIEHE L SRR SIE SRR FIM  cevveeneermmmnneenennen kA, EEF,REW,EEMW, KA, B, X (1946)
YK B AR A4 RS 7T e b HEH Cr( VD) BRI 2 v eeeeeemmmeeee e Az AT, B HIE(1953)
A T WU XA TR 05 T (0 34V T R Xof - S0 4 S IR (T I -+ vttt e e et e e e e e e e
.................................................................................... R, B3 Eie 2k B &g, A#(1960)
*ﬁﬁéﬁ@%%}iéﬂ*%ﬂﬁ@ﬁéﬁ({i |:f:1 E/‘J%Al‘iﬁzmﬁj ................................................... é,g\—@ , ﬁ@: , gﬁ ﬁﬁﬁ% , ;r%é?( 1968 )
BEBE ARG e R AARPRALEI AR AR ZE AT oo ERE ELME, BB E(1978)
e R AL AR X PR IR R PR s e ATE,EW,ELL %% Ry, ik, ETF, #A&K(1986)
TEREHTMETH I G HENC AR AU SCERFAE  wovverrrrerenmmmnnnnennenniiiiiins A EEK T A FRE,Rah, ZEF(1993)

(IR EEITIR G (1830)  (BRSERMA)ER NI (1977)  f5E.(1698,1851,1992)



o537 B 5 W S s
2016 45 H i M

Vol.37,No. 5
May,2016

B
ENVIRONMENTAL SCIENCE

WK Fe,0, B AIE-IE N BIH5 R K T E S RHR

B, £, B

(el KA R 2 5 TR, AERTTTTS YR AR S H R E S 0=, Jb st 100083)

WE . W THOK Fe, O, BN RS U6 A4 i S A6 LA B SSOR B R P8 - 16 7 L3575 R i K T.25 (MPEOD) AY4RAE S 4 (L
Ve BT | MU T | B ) XK SCR FIBERE IS0, 3BT T REAL R B E 5 06 ISR L 5 e 22 3R Ah e o 2 426 Ml g AR fh Ay
fE. 255 RM BOK Fe, O, REM BAETHEEEEMIR ] 0. 15 g-g 7' ; S5EREFESBUKACE , BB HIHE] | B R FALAE 12 5050
FEN 2 h, 30 ~50 V H1400 ~ 600 kPa. >4 MPEOD T ZEMHLBRIE 1 | fi s 4 I (B AT R 4350k 400 kPa, 2 h 150 V B, V518
FOKRBAPILR Y 99. 18% FEAKZE 44. 46% , /K 3 TR B3 2 A5 e Jai & £k 43 51 7T 3% 99. 34% 1 98. 30% , AH I [ BEFE (L }0. 013 3
kW-h-kg ™. SEORBERY IR EETS VR AT, 22 85E1E FIHLHI AsE mAR /N, 15 U B /K 1 B8 45 210 45 i 1Y) 32 22 T R 2 SRR B A R R BRI T 05
VRSO [B] (1 3% 2 SR i AE ), 075 e SR R4E IR FLARIE K, FIFK. 224800 DLVO g, ¥ B )5 19 EDLVO Hig
BEVHETRTE 1475 Ve BUR: (58 28 K /3 WA T oA

KB AE TR fOK Fe, O, BRI VHER, BIKRCR; GBFE; Hftge

FESES. X703. 1 XHEFRIZES. A XEHRS . 0250-3301(2016)05-1864-09 DOI: 10. 13227/j. hjkx. 2016. 05. 034

Magnetic Fe,O, Microparticles Conditioning-Pressure Electro-osmotic

Dewatering ( MPEOD) of Sewage Sludge
QIAN Xu, WANG Yi-li*, ZHAO Li

(Beijing Key Laboratory for Source Control Technology of Water Pollution, College of Environmental Science and Engineering, Beijing
Forestry University, Beijing 100083, China)

Abstract: For magnetic Fe,O,microparticles conditioning—pressure electro-osmotic dewatering (MPEOD) process of activated sludge
(AS), the effects of operating parameters (optimal dosage of Fe,0,, electric field duration, mechanical pressure and voltage) on the
dewatering efficiency and energy consumption were investigated, and the optimal conditions were determined. Moreover, the properties
of supernatant and sludge along MPEOD process were studied as well as the interaction force between the sludge biosolids. Taking the
energy consumption into consideration, the results showed that the optimal dewatering effect for AS could be achieved with a magnetic
Fe, 0, microparticles dosage of 0. 15 g-g ™", an electric field duration of 2 h, a mechanical pressure of 400-600 kPa and a voltage of
30-50 V. When MPEOD was conducted at 400 kPa and 50 V for 2 h, the sludge reduction rate reached 98.30% , the percentage of
water removal was 99. 34% and the moisture content of AS decreased from 99. 18% to 44.46% . The corresponding consumption of
energy was 0. 0133 kW+-h-kg™'. The coagulation mechanism played a slight role in the AS conditioning with magnetic Fe,0, micro-
particles. In fact, magnetic Fe,0, micro-particles could greatly decrease the acid-base interaction ( W,,) between AS biosolids, cause
floc growth and enlarge pores in AS aggregates, which will be beneficial to AS dewatering. Compared to DLVO theory, the extended
DLVO theory could accurately describe the aggregation and dispersion behavior of sludge particles.

Key words: activated sludge ( AS); magnetic Fe;O, microparticles conditioning; dewatering effect; energy consumption; interaction

force
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Table 1  Basic characteristics of raw activated sludge
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Table 2 Effect of magnetic particle conditioning on the characteristics of supernatant of AS

WiH oH HL R SS Zeta HL0 COoD SCOD TOC
/mS+cm ! /g L1 /mV /mg-L~! /mg-L~! /mg-L"!
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A VR HE 6.997 2.543 0. 027 -12.4 210 60. 2 11.35
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Profiles of the interaction forces of the sludge
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