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Effect of Different Valent Iron on Performance of Activated Sludge
ZHENG Ying, LI Jie, DOU Ning-long, WANG Ya-e
(School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou
730070, China)

Abstract: In order to improve pollutant removal efficiency of the conventional activated sludge
process, the effect of different valent irons on the performance of activated sludge was investigated. Fe’,
Fe(II) and Fe( Il ) were added to SBR reactor respectively to analyze the biomass, activity and sedi-
mentation performance of activated sludge. The results showed that with the interaction of iron, the bio-
mass of activated sludge and flocculation settling performance were improved. The effect of sponge iron
(Fe’) was the best. Compared with the traditional activated sludge process, the MLSS, MLVSS, specific
oxygen consumption rate, dehydrogenase activity were increased by 2 424 mg/L.,738 mg/L, 28.4% and
84.6% respectively, and SVI was reduced to 87 mL/g. The improvement of activated sludge performance
was conducive to improving effluent quality. The average removal rates of COD, ammonia nitrogen and
TP in the sponge iron SBR reactor were 13.3% , 7.6% and 52. 8% higher than the traditional activated
sludge process respectively and all three indexes reached the urban sewage A discharge standards.
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T PETS TR e IR 5 KA B (P 2 T
2 PRI 8 A4 W R A P T 1 5 0 R B
IACIEHE R, B S A A LTS e, B &L
(LB AR o Bl TR FE R4 75 K Ab B K
K FARE R V7 2 R W TG P V5 e ik T2
15K ) BRI B A B LB R SR B T 2
(41 A*/0 T4 UCT T4 R A*/0 T4 il it
TG, 75— B FERE E 2R 1B
WA BRI R GEAFAER ) (B T AR 4%, 151 THE
FER , A0 A 51 o

WSR2, 1 3 3 36 5 U8 &R 4 v
TERRFERE S COD LBRFRIG RN, BEOSH 5 R 48 n i
RIRBERCR . BRA7AE Fe' Fe( I1) 1 Fe (1) %5 Z il
e e NGRS REY QB E NG (RN
[, Fe( ) mT SRR B A BOMES L &9, AT
REIL 2 BB B, R K A I TE T SR E
W B FEHFEAT RS FER K R E .
To s B A BIF 5 % PR, Fe (1) #eEAE 10 mg/L B,
XA D8 A 4 T 1 1 412 2 A T % 5, 30 mg/L
DA At SRR 1 P oot , 19 o 1 P R R0 3 S AR
Fe( 11 ) 7E O, BRAEAL B DL K HoAth S8 AL 770 1 S8 ALV
ARG AR Fe( ) , k4% Fe( 1) MAEM . 1AL,
TE Fe( 1) SHUEMMIR ARG, K A
i, AR AL Fe (D) P2 AR R, 7EME I A &
S0 ) S5 G S () ) R Tl — ol R Bk A g, 7T LA ARE
I AALE IR, & - OH 7 A, E— 2 s A 2
Fenton W7 , M T 42 5 A A6 SR Ab BEAK R . Oikono-
midis 255V BFSY & B, Fe (11 REAS Bl 15 8 22 1AW
ARG TN 52, IR A T R UTRE , A 2L
PTG VR . Fe” ik FiL A2 fob A0 2 2 8 fl £
FAFFEE = Fe (1) Fe (D) , 76 & 452k 018 FH Y [H)
I, AR EEL A R R R B A R 75 7K 1
A L UEAESR, X T Fe” MIRTSY £ AR TR RS K
Tk DORER BN A, BIRAE I &6 PE 5
Jeik AR R (E DR A A% S 5 L 5 T B L Tl g
PRIV o BRI 508 F kTG Y TN RE S 12 I . 4
BRAVE R —FhEi i 241 LE R AR K | L R T RE = 0%
WRARE, B 5 75, T o SR W 4 A AR 7
SRS [B], A SN # v 45 FhaA IREE R A A )
(i B[R] A AR R G 1 < SR 5, 1 LRI 5% 3 )
R

RS VR P TS Rk AL R G 0, BRI

IMARS 575 PR A RE ™ HE B2, TR W) 7KK i
PR , WIS BR TG 1 75 Tfe 2R 8 ) R i) LA B0
A AR X VG TS R L RE 1 52 B ST 4 £, Fe' X
PTG VRPERERY R A 32 2R PR AR AOR T 8 b, X
2R R BIETEAR XS [BE 2, 11 AN [R] A7 25 B X 16 95 8
PERER SN S AT i o 2B LASR T PRSP TERES
PIARL, 5 T AR 258k CRE 2 1 20 B ) X i 1k
TR TS IS TE UREPERE AR, LU T A
R ZSLE P ERIE O B R R BASCR o

1 5 ik
1.1 RIhR

JEKIBCE A 16 /N XCR K, 5 b |
I AREE TG 15K R SR s JRK AR IR 1o

x1 EFETKKER
Tab.1 Domestic sewage quality
COD/ TP/ NH, - N/
15 _ _ ) H
i H (mg'Ll)(mg'Ll) (mg'L_]) P fﬁ
JUE | 246 ~324 4.95 ~6.71[26.61 ~45.77) 6 ~7.5
lE] 286 5.80 34.85 7.2

RGP Fe' RLREAE 3 ~ 5 mm 2 [0 40
e, WP UL, DA KT 12 h, SRR
VR HOKCE LR FER I, BRI T o Fe( 1) L)
FeSO, - TH,O(H740) W TE 2 IIA., Fe (1) LA
FeCl, - 6H,0(AHF4) T W A A, B35 ks
TSR 10 me/L.

BEB 5 VR F1 2 T DT KA B
W YR . R T5TRA) MLSS ) 3 220 me/
L,MLVSS >4 2 496 mg/L,SVI 24 117.2 mL/g,

1.2 iR B

SR 4 AATBUIH L0 SBR[ 28 AT T
PRI RS B0 1 % o R0 7% Y
1915 em, SLBLECR 25 em, T8 BCUEH5 0 S
em ATHOKH 22 om, BARBA S L ATAUE B 4
Lo S5 AN A, 0 47 URE B ATk 2
D A B S B RGP, A T
Sk, pH HHR e TR LIRS A LA TR (X
Sk 1S AE I B P A LI B Lo 45 T 284 )
MIAS /L B V., 1 3 8 2 0 3 P 75 D X
2L, 2" S BEBHEN 90 /L. Y40 B BRI LY
SPEHCT 6 AIPRIIRI, 3 SR A. 10 me/1
{1 Fe( 1) 4" FBAFHILA 10 mg/L figFe (D) . A
e (19 1 1L % 12 15 YC ALK B 42010 me/L 1
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Fig. 1 Schematic diagram of SBR equipment

N SSE AT REIER 12 h B . BEREK S 11
h 7T 50 min J7K 10 min, #7K LA 172, D0 HREE
FEHITE 2 ~4 mg/L Z[A], =i (16 ~21 °C) Tizatr,
JAsh AR, 217 12 d J5 HAOK BREE , JE s,
TR . g stT 45 A JEW, & 2 A S
— A S 7K COD ZUA TP W, 15 5 4> 1)
D — TG 15 Y PR RE , B T5 e 4R b B 2 DU E 3

U BOFIIE, U R M SR T R 5 Je PR RE 52
M .

1.3 BB SHE

1.3.1  HFESIE R (SOUR) I E

AR g G E e /K TR A Y0 T 250 mL
T, K AR5 e < 2 DO Wk EEIA 8 mg/ LSR5 4%
VAl E AR AEIE i, IR IR E B H G & T
WG FERL AT Y PR 47 58 TR AOIRAS , B0 30 s
TSR — IRV AR S R DO VR EERE 22 2 mg/L LLF,
22 A AR R 2k, 15 2 19 LR R N FE AR
B (OUR) , MR HE2S X SOUR = OUR/MLSS HJj i] 15
| HUAE AR
1.3.2  JBLAEHE PE I

FE £ 350 mL PR 7K IR AT 3 H50k B 55
BRI 250 mL HEJE I b, i ZURE 2 HE 0K 15 U 4T
e, B0 a3 BT, e A BRER K VR 3 WA, FEH
A PRI LR AT 2 R AR, A

BORA YIS G PRSP i 45 WK 2 mL 37 284
B RN TirS — HCL 2% #h 3 0. 1 mol/L %%
B .0.5% TTC 452 mL, B A (37 £1) CHHEIEAEF
L3R 4 by HUH TN 2 VR BRIER 2 1k SO, fER A
5 mL 28 JRPE,7E 4 000 v/min [ B0 5 min, BUH
BUERZ . 78 ERFFT 41 h ™41 pg TF
) O E— B )

1.3.3  HAhH BAR bR AT ik

MLSS: 105 °C -4 ik 5 3 ; MLVSS : 600 C 444
VR K4y = (MLSS — MLVSS ) /MLSS; SVI: {jT [%
;3 COD : FARFRH VL s & A AN X 4 b BE 1
TP . 535 fm R B T i — SRBR LT 6L
2 R 554
2.1 AEMESHITEETREDEN I

SR T T e 5 K AL PR R GE A0, TE TR
BN —E B TR ETS eUE YR HE R &
B IBATH SR, L, LA MLSS il MLVSS 3
FORIRA WP TG e i
2. 1.1 REMNZSERXT MLSS [0

MLSS 2G5 e ik AL P R S HZ T Alis
IS4, Bl TE TS e T4/ MLSS 7 3 500 mg/L
ey BT —E 3 000 ~4 000 mg/L, FEizfrid
P, MW TG PTG U R G0 MLSS #OonFsE , YN
3 213 mg/L, MMM SR SN 25 , B 81T
JEH A0 ZE K, MLSS 2 5 B W B TG #a 35 ( L A
2) o Horp VAR ERIR R MLSS 34 iR I ol B,
MLSS #J{E 4 5 637 mg/L, 5%t B35 T 2 424
mg/L; FLYRE Fe( M) & 2 , MLSS #{H 2l 4 932 mg/
LB IR = 1 1 719 mg/ L AHXS T HA M 2519
B, Fe(I1) XHETETG IR R SR MLSS S fe 55 , (H
MLSS A5 06] BRZH 55 T 1 469 mg/L,

| = X A2
ol
6000} Fe(ID)
= 5500}~ FedD
E5000f
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Fig.2  Effect of different valent iron on MLSS

2.1.2 AR MLVSS #5200

MLVSS 27 (2 1R 13 9 A LA [ (R Fry ok 2
TEFAL TG 1 75 V2 16 P 70 % 1t MLSS B g g
o EEE RS JE RGN MLVSS Bfiis 17 J&] 3 1 4
KA, BIE R 2 506 mg/ L, MAENAN A 258k
(1 B REAs , W S BN T T a4, B AT 40 k1A
R (WK 3) o Fe( 1) Fe( ) R Z ) MLVSS
B PRI Ve RS 1 400 me/L Ze 4y, IRAR AR
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TRZRPIGEEAE F B o B, #2085 T 29. 4% , 491H K
3 244 mg/L,

4200} X HE 2
RRUEES
T;‘\3900- wFe( 1)
;EQ3600- = Fe(Il)
23300
7 3000
—
= 2700t I
2400f #—5 1 Lot e
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Fig.3  Effect of different valent iron on MLVSS

— s LT, MLVSS/MLSS {if lL AR & , 75 LA
AEBRAE G 15 0K O R VRS 0 IE R Gi v, MLVSS/
MLSS fH/ 0.75 Zi45 . $545 i MLVSS i MLSS
WA R, PO 4% S i A MLVSS/MLSS fE 1) 22 57
ORIl TS Te R & 9 MLVSS/MLSS {7
0.78  INAHELRER Fe (1) Fe () Hy{AZR MLVSS/
MLSS {43514 0. 58 .0. 61 .0. 59, 43 5 [AK T 0.2,
0.17.0. 19, [AlF, K73 L) e 22% 43 53 38 v =
42% 39% 41% |

IR, Bk T 7K R B A BT, AR O
h FePO, \Fe — P - OH ZETCHUIL W) , X L HLAL &
Py AR ST RS RS U8 b, S EUS LTS R Y
MLVSS/MLSS i T, B4y BT o A ks
W], e P 5, BREIR AR X Fe (1) ZK A AT M2
Wit A g, AT VBT Fe () 2545 938 00 2
HE I B IR B A S 25, 2 Fe (D) 1K
fipBsAe. DI, Fe (D) %2 Fe (11) 4 F X0 W9 25 B
ROR B, JK oy & 8 . PR I Y AT 5T
BT A T F 2 ok R A B ok 1
Rt Fe(IL) (Fe () , X BRI #4544 2 L3
BRI B S A T I R, e BT 4
Ptk Frh Fe (D) W BRI Femg (W36 2) , HOX WY
FLERBICR AR, 150 K S Y il de s o

®2 ARANEHERDPEETAE

0 10

Tab.2 Concentration of ferric ion in different valent iron
reactors mg - L™
W H MEAYUR R Fe( D) IR R |Fe () K5
Fe?* 0.54 0.63 0.38
N=tvo=
N 8.63 5.54 5.11
Fe’* 17.54 21.37 20.73
N N= ANy
ARSI T g0, 78 33.54 4.7

2.2 RENAEI EETS R E AR
2.2.1 AHFEFEISUE SOUR AR

k5 e SOUR Sl i 5 Jeis P ny — A H 2445
i, B E T WA L e A o 3 3 7 e
B, H{E— N 8 ~ 20 mg0,/(gMLVSS - h),
AR (9 LR AL B O B S A, TR M 23 S DL A
HREACAE L BRA P A, I, il SOUR AL
SRR A PR 2RI 4

XPHRAH e ifg 44k
+Fe(ll) =Fe(ll)

e e e e
N W kA LN 0O
T T T T

S

SOUR/(mg0,+¢"MLVSS-h™)

20 30 40 50
AT A~
B4 TEMAsE SOUR KM
Fig.4 Effect of different valent iron on SOUR

H & 4 AT LUE Y, 45 O a6 PR 5 78 SOUR 1
TEIERJOEN, X E4H SOUR BEdE /K EWLY) R R A
i AR S K, I AR 76 M 5 R 2R G4 )
SRR R T B A AR = 1% M5 2 SOUR, ik
AEd o H AR E ME. XF B 41 SOUR ¥y {H K 13. 4
mg0,/ (gMLVSS « h) , g 4pk Fe (1) (Fe (1)
(3 P75 U8 & Ge i) SOUR 418 433y 17. 2,16,
16.2 mgO,/ (gMLVSS - h) , &%) BUH 73 i $8 i T
28.4% 19.4% 20.9% . ULHAEK BN AT 15 M TS
Jeit i E , ROmyg e TOE M. Horh iRk
& SOUR [fE tEAE i e o X2 RO A E A
KT ITCER | S 2Pl i i B R - sl B 71, %k
21 ) B AN 1 5 I A VR L, RE IS A Ak R
PRI , BRI I 5 i R T A% e 26 W It R o ot 1 A
7 5 [
2.2.2 RIS PETS IR I EUREE PR Y R

15K AEARAE BRI 52 B2 2 RS 5 A Y E AL
W . Hor A 2 A TR A N,
A AR 24 R 22 BUAR AR D o A e o O e S
TEEE AL T AT . FET5 K AE b 3 1
S AT A R 7R 40 H i AR e LR LA Y A
AR 53-ffE 1, BRI B A — T 2% %5 45 e T 1k 1Y) T 2 4
Fro

BRI AR T 805 Je i) MLVSS/MLSS i F%
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I AHF R E G e A Y R PR AR . MG TS
VEHFEAE— 2 TR, T DL B8 &0 i 74 ( DHA )
KA (WE 5) . B4 DHA ${EN 9. 92
mgTTC/ (L « h) 2438k Fe (1) Fe () (KR
DHA ¥{E 43514 18.31 14,27 15 mgTTC/(L - h) ,
AR RE A4y AR S T 84. 6% 43.9% 51.2%
#kxt DHA i tEVE F B , B R G TG P A )
2, 0 A B Y S AL R R AR D B, X 5 X
COD ) RBREERA — 2, W48k F & ML 45 4
REAUE I & R A Kt 7 2 2 a], S A fb I
IO g 25 T AR S B DR AU A P v P ) S A
BERAFIWORME” , ARCE S T, B T
e

XFREZH - Vg 4k
+Fe(ll) =TFe(ll)

—_— = NN
w0 = A

—
NS}

JBd Sl 35 P4/ (mg TTC - L' h )

=)

20 30 50
AT A

10

o
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Fig.5 Effect of different valent iron on dehydrogenase activity
2.3 AREM I E M R T B M B Y R

SVI REWZ s Wi 15 PR 75 8 iy 22 e DT PERE . —
AN, A B T AR 1 5 K I SVIZE 70 ~ 100 ml/g
HE,SVI>200 ml/g HAF2E b B 15 o6 & A 15
Veng k. SVI R, 3 BTV KL 40 /)N, TCHL BT &5 &
iR, Bz PR SVI AT &, Ul B 22 R 1 K 5, 1y
TULRETEREAE

TEIBATRE R, X REZE 5 M5 Je 1 SVIE 3 3
R, MIMAARF M S RS, 1508 SVIEHAH T
e iree (UL 6) o X gl i5 e SVI #1E N
127 mL/g, M4 Fe(11) Fe( D) KR MG LTS
Ué SVI ¥{H 53512k 87 .97 91 mL/g, 15 ¢ £ 5k K iT
FebERe o 53 S . BRI A, BB A R 2D 22 AR TR g
Ji G PSR R R s s . R B SRS K
IR F R EEE X SVI i sg e E R, i
BRIV BB K b J5 A 125 i) AN R B HeoK
TR B TRT B %) FRLA% TBE G 0, T SR ALK M R 6% A=
BRRAG R, A B A AL S5 1 1 2 % e 5k
AW, W, Fe( D) MRBERCRILT Fe( 1), H

SVIAHXT /NG 3 2 TN, W4 BRAA R Fe ()

P ===

4 B B =) ,/E\: SVI {E%{E‘Eo

XA - Ak
=+ Fe( HT) = Fe(ll)

150 t
140 |
o130t - i
»
5 120‘-
Z 1of
= 100}
w2
90 |
80 | .
0 10

T ] i .
1

2I() 3I0 4IO SIO
AT A
E6 REMNAGTIS RN
Fig.6  Effect of different valent iron on SVI

TEG 15U 52 G0 4 A 15 DR g Mk Bsf, 3 21l B iz
B R 2 R 5 YR UL R R RE B B AR SRR
o FOhmagdh FRER SR e TT DL E 4 = s TR 1Y
JEZE I DRUEDTTE H /KK BT o 2R FHZ T ¥ — AR BB 4L
PRFEAS SVIAE, (HIF 1A MARAS |45 ] 22 R B 1) 56
B, — B ngy 5 e B ik A AT g s R K
AP AR AN B 8 15 eV Je Rge b, HAEAY)
JE R RN oV R AN s k2 1, BRRE A Ak
FEHITE VI , I REREARAL A A
2.4 FREMSHITHKRBIZ M
2.4.1 XK COD 54

TEINER A 520 s B3 J5 4t 7K COD H4 400t RE2H
IS, VLB A W 0 A B 1) 25 BR SOR AR T & S i
PEVG ek . ERREBITIY 45 A AR &
BRI 7K COD ¥k B2 7E 50 mg/L DT, iR 3 (3
BT K AL 3RS Y RO i) (GB 18918—2002)
I—g¢ A bR, X RRZL X COD fy-F- 2 LB &N
72.3% M INEEAR R Fe(11) Fe (1) J5 B i %
COD (1) F- 35 £ Bk 2 0 il $& = 2] 85. 6% . 81. 7%
78.4% . AI UL, BNNHEAR RO A R B, o 2 25
PREBSER T 13.3% . X 5{E TS Vet e o8 th i 45
W3, R A s g s i A i 2, 5
YT PR, WA AL AR ff e b $2 7T .
Herpr R AR R TG P T Ve R I A A FH et , I HL
TR R R 5 B A Bk At % o 2 ) AT Jl— 1
ANV IN IR T 7] L 7 A H 3, R R 1 7
Yo S H]F Fe (D) B 5K IR Z 4 73 &
A AR A E TR 5 e ) 25 B o TRl i 4 4
5 I FLBR 2 AR B A ot 19 2 T 05 2k, 8 0] A W o
KA LY, T A AR H 7K COD ¥R EE
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2.4.2 Xf KA B

e S PR e K = A 8.7 mg/L,
Y1 LBRF N 80. 3% ;Mg 4k Fe (1) Fe () fA R
WK RIE R R 4.3.5.4.6.3 mg/L, KERFE S
R 87.9% 85% 82.3% . W UL, BRATIMASAE F T
RN ERR, Horr A 2R & 1) 25 BR U AR X i
U RO PR IR & T 7. 6% , KoK
FEE] T —9% A bR,

BRIG 2 T2 22 I i 1 Al B IR - s A AR R
WHFZ BT B 5 T 45 & A e kI E .
AR R AL B 1) 4 LR 47, se i A E Ak n h
(i) 49 Jo Y e AE B B A T S Rl 2 A1, &/
TG A e A o A W Rfb - AR e e . ELAE L2
A 2 B S 2 N R 4540, Bk B T RE %
KRR A2 35 , DT I PR35 5 0 Jo 1) A2 i vl
RIIE , R A AR a8 15 Ve 16 M , A 1A 1k SO 1
AT, EFUEMR LI ,S ~20 mg/L L HHOR
HAF , e B (80 mg/L) B i /R AT B fE K UL 7™
A, AR AT X R A R 1 20 4 SR
TN, FE VS TINE: 438 1) A AR S0 % TR A AE Ko 77 BT
& (Alcaligenes sp. ) , % # J& h —JE 7 5= AL AL
W, BRI EIEE . T4k R h s+ )¢
&R S I AAAE , LR 12U/ 2B .
2.4.3  XFHiZK TP fY5£IH

XTHRZH Y TP P34 2 BRF R 39% , Hi7K TP 7 3
~4 mg/L2Z[E) (VLI 7)o B A B gk T
TEPEJEXT TP 1y L BR, 2445 Fe (1) (Fe () B
TP LBRB KRS, oK TP B BTG K ) %K%
HERORE , 34 B8R 2R 5300 T0% [ T4% ,$5%0) B2
3l 31% 35% AR ERIA R X TP (1) 23 BRAUR
JURHIE, HK TP 7E 0.5 mg/L DR 353 T 5H
V5K R 2% A bR, S LR ik 91. 8% ,
BN IRAPE = T 52.8% o X 5 A A AR BN 16 P
15 VR B — 5, RN 45 4K 1) R G R R i
U, PR A RO PR R ERAE TS e T AN L R, R 3L
MLVSS/MLSS {H F#AK

DR ZH A 00T o 4 R R W R AT T OR B B
FEOS Lk B AR TR ) 22 TR AR A Y i )
FREEVER, EZNHUED AT TR Fe( 1) ¥ 0 AT
b Fe (D) 4% 427 S EEDTIEVE L, 3 A= 0 ik
b2tk B b AT T A LGS & B 9 AE
T AR IR R AW Fe (1), Fe( 11) 5y A A0LAL

Fe( ) FIZFhEEEALY) , W DR AR IS 42 Y FePO, |
Fe, ;PO,(OH), s J Fe, (H,PO, (OH),  SEXEWE LS
Yy, [RIIN, A= JSCRG A 5 ) 26 1A AR 5 15 O B4 T T
DA PR 2 Wi

K =Tk = Fe(ll) ~+Fe(ll)

81 o xtma

6 L

i VAV NP oot
2 e

s A A A

0 9 18 27 36 45
B A7 A

7 AEMSEYGEI RS HK TP B0

Fig.7 Effect of different valent iron on TP removal

TP/(mg-L.™")

3 it
@ A [ 25 Bk 24 BE 6 % 475 Y8 MLSS |

MLVSS JCR 4w 5 B T8k 5 WA e Ve R B
TG b, S PR TS Y TCHLRL 4 Lo 451 755, MLVSS/
MLSS {EFEAIC, HIX A EIRE G TEGR R G A
YR . P& PETS Ue SOUR FI & BHE PEEA T 43
BT, IR B A REA RO o 5 e T P, B s A
Y, [ RO IR T $2 = 3 M5 e SVI, Bl
HBEEDIREERE AR H5 ek

Q  ARPRXTIE TS U R G R o
b, AR 3 I MV ek AR R 15 U8 MLSS £ 75 T
2 424 mg/L,MLVSS #2557 738 mg/L, H#E % " 1%
BRI T 28. 4%, SR A G R A T
84.6% ,SVI i35 K 87 mL/g,

@ WG UM R 1 i B KK T
] S T PR VS Y RGOk, TR R F R COD &
BRI R , BRAS 52 2 R A BRI R0R , b, i
ZRER AR EVE R B o B . AR R T S T
2, B2 2k i) SBR S #% X COD 2 A . TP 1y
SRR AR T 13.3% 7. 6% \52. 8% ,
7K COD 2 A TP ¥ EE IR B T —2 A HEilhrifE .

@ TESERR AR o) S v B8 v 4 ok
SRAGTE PETS VR PR RE LU Bk ER S0 S o WA R AE
2E B A AE Y A E R, AW Fe (1) |
Fe( D) , AT A4 R Eh 00 1% PET5 e R 48 92 R H,
HIAE SR AR 5, X675 7K i A BRI B -
AN LR RRAY Dy, FLBR 5, AT A 3
T, R R AL A BT T, A R T4l

<31 -



534 %

%9 4

TOE % K H oK

www. watergasheat. com

PRAEGIAYIIREE A

Sk
(1] AT, Beep e RRante, 55, G ERMRE 5 k15 T o

(2]

(3]

[4]

[5]

[6]

(7]

AP R BRBERTSE [T ], P 45 K #2011, 27
(3) .24 -28.

Ren Xuefeng, Bi Xuejun, Cheng Lihua, et al. Research
on enhanced biological nitrogen and phosphorus removal
by compound ferric enzymatic activated sludge[ J]. Chi-
na Water & Wastewater,2011,27(3) :24 — 28 (in Chi-
nese).

B BOGR, BT % B/ MUY PR A
BRBEOFTELT ] o 457K k7K, 2013,29(23) 1 124 ~
127.

Li Jie, Li Wenxuan, Wei Zhiyong, et al. Mechanism of
cooperative phosphorus removal by sponge iron and mi-
croorganisms| J]. China Water & Wastewater,2013,29
(23) :124 =127 (in Chinese).

Oikonomidis I, Burrows L J, Carliell-Marquet C M. Mode
of action of ferric and ferrous iron salts in activated
sludge[ J]. J Chem Technol Biotechnol,2010,85(8) :
1067 - 1076.

Kharchenko U V,Beleneva I A, Karpov V A, et al. Mi-
crobiological activity of fouling communities as indicator
of biocorrosion aggressiveness of sea water[ J]. Protec-
tion of Metals and Physical Chemistry of Surfaces,2010,
46(7) .842 —845.

Wu D L,Shen Y H,Ding A Q,et al. Effects of nanoscale
zero-valent iron particles on biological nitrogen and phos-
phorus removal and microorganisms in activated sludge
[J]. ] Hazard Mater,2013,262.649 - 655.

Liu H B,Chen T H,Zou X H,et al. Removal of phos-
phorus using NZVI derived from reducing natural goe-
thite[ J]. Chem Eng J,2013,234(12) .80 —87.

EW M, A, IR, 45, Fe X SBBR T2 4b 3 fif
WPKPEREEM[T]. AL 24,2013 ,64(8) :2996 -
3002.

Wang Ya’e,Li Jie, Zhai Siyuan,er al. Effect of Fe” on

acrylic fiber wastewater treatment in SBBR[J]. CIESC

.32,

[8]

[9]

[10]

(1]

Journal ,2013,64(8) :2996 —3002 (in Chinese) .

BN, EWIK, FEA, . VIR A T 15K
RERBEH AR ], 2K HEK ,2007,23(1) 197
-100.

Li Jie,Wang Ya’ e, Wang Zhiying, et al. Study on appli-
cation of biological sponge iron in nitrogen and phosphor-
us removal from domestic wastewater| J ]. China Water
& Wastewater, 2007,23(1) :97 —100(in Chinese) .
Urfer D, Huck P M. Measurement of biomass activity in
drinking water biofilters using a repirometric method
[J]. Water Res,2001,35(6) :1469 —1477.

Agridiotis V, Forster C F, Carliell-Marquet C. Addition
of Al and Fe salts during treatment of paper mill efflu-
ents to improve activated sludge settlement characteris-
tics[ J]. Bioresour Technol, 2007, 98 (15) ;2926 —
2934.

TIRIE , EE, AN, 55 BT R R AL 5 BRI
PRLEARAL BEACRER ST ()] [ 45 7K HE 7k, 2013, 29
(3):24 -28.

Feng Juanjuan,Wang Ya’e,Li Jie,et al. Enhanced eff-
ect of new iron-rich porous composite in biochemical
treatment[ J ]. China Water & Wastewater, 2013, 29
(3) :24 -28(in Chinese).

(BRI 2 (19

T EEN,
B Ul SO S S WA LIPS N SEE S o8

E - mail: zhengying0419@ 163. com
W B #A:2017 - 12 -20



