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Influencing Factors of Ferric Salt for Phosphorus Removal Effect Based on Membrane

Separation
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Shanghai 200092, China)

Abstract In this study, ferric sulfate was used as the chemical dephosphorization agent and the impact factor of chemical phosphorus
removal effect for membrane separation. The effects mechanism of pH, Fe/P and organic matter concentration were investigatedi. It is
concluded that the highest phosphorus removal efficiency was obtained when pH was in the range of 6. 32~8. 20 and ratio of Fe/P was
1.5. Furthermore, the interception function of microfiltration ( MF) membrane on the retention of ferric salt solution and its phosphorus
removal efficiency was also studied by using flat-sheet MF membrane as filter material. The results showed that the MF membrane can
effectively intercept granular and colloidal ferric salt, while there was no interception on the dissolved ferric salt. The results of
continuous flow filtration experiment showed that the fine particles or flocs in domestic wastewater were conducive to the hydrolysis of
ferric salt to form floc structure, and combined with phosphate in water to form larger floc structure or precipitation, which is
intercepted in the reactor under the interception of MF membrane, and thus improve the removal rate of TP.
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Fig. 1 Effect of Fe,(S0,), on TP Removal under
Different pH Values
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FEFPARTESY pH HZE 2.0 LIF, i35\ b 1 Fe**
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Fe ™ fA7E , LA HT S e B2 AR b A K, 3R W10 A %
TR Fe™ # B A FHB/IN, 00T e 4 25 ROk
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4 0.20 wm 2247, /N IX A3 B RS RN i 25 1 D8
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Fig. 4 Effect of Fe,(SO, ), on TP Removal under Different
Organic Matters Concentrations
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B 5 (a) MR SEM & | (b) Eas g5 B NER I A | (o) MIERT R IR R T Fe LA
Fig.5 (a) SEM Image of Fresh Membrane Surface, (b) Photo of the MF Membrane Surface

after Vacuum Filtration, (c¢) Distribution of Fe®

27.5 L/(m’+h) . R A D) 35 A A g
BT Y Ll AR A 1E 6 iR,

M 6(a) AT LI 8 &, o R AE
T EBERRER VS VRIS | R R Y i R A ] Sy
120 min B, FE3E & R 0. 94, I B JIE () 38 &y 25. 85

in the System before and after Filtration

L/ (m’-h) ; OB REAE A DR AR ER A VR e 3 th B — 2 AR
JEE 136 e, o DR R A S B ER TR, S DB A ()
k120 min B4 U3 54 0. 80, 553 28 51 22. 0
L/ (m?-h) 5 1025 450k Rk SR VA WS, Bk ER v WUk
Bk b oFe o B — E R W OK R, B K

B 6 (a)fEH A UEA B i, (b) i 8 S5 A Fe,(SO,) , YREE
(o) VAT R pH 5 TE R U85 B B 1T | (d) R VAT BRERE W pH 18 T2 8 5 1 i M T

Fig. 6 (a) Flux Aattenuation of Different Filter Media under Constant Pressure, (b) Concentration of

Fe,(S0,); in the Solution after Filtration, MF Membrane Surface after Constant

Pressure Filtration (c¢) with and (d) without pH Regulation
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Fe(OH), BARSEY I, T S0 i 52U TR 1L 5 14k
VAW N ™ 120 min Ji, B RN 0. 68, JEHE
RS 18.7 L/(m?-h) , WIEKERE TR TY
32%, MBI B IR Rt He [ B 6 () (& 6
(d) ]2RF, Y8R E WY pH E A 2.0 LUT R H
T U P BRI IS T T P A TR 2 A i
RIS pH BB ER VA VR AE B4 3 DR AT AR g 2 1
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IR T A B DTV ey ol i %o ff e ok
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2.2.3  FESLUE PR Bk i A R R
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{14 A P R o ) — W B A R R R R, A
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ME 7 (a) AT LAE Y, S BCK ) TP BTt ik B Ry
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SRR, K TP AR L B R S BT
HEH L HE 30 min 2 A7 IR B RARME, UL)E, Bl B[R]
ORI, 7K TP W BERREEE N 4 h 5 K TP it
WP =35 35.39 mg/L, RBRRALA R 29.22% , 4
Bk Y TP RS N 5 me/L I, #0065 mg/L 1y
Fe,(S0,), [ AEFELL 4T, K TP 23
TFRE# 4 hJE K TP B R 0. 34 me/L,
TP R0 93. 2%, XF T /KA i Fe* W, i
B 7(b) AIAL, Y TP Bist i Bk 50 mg/L ), ik rp
() Fe™ W BE#AR, I 2 BE ETHE FREREH 20
min I H K Fe™ v B2 18 31 i K AH, 5 H K H
1) Fe™ Ji B FEEAILE 0. 50 mg/L VAT 51124 TP J5i =
WA 5 mg/L B I 7K T Fe™ i B Ak T 258 i 7K
- 7E 60 min ZE A7 IR B, A SO A TA] B3 A
HIK Y Fe™ W 2 BTN REEH 4 h J5HK$
Fe™* i M EEASA 1. 38 mg/L, JRIK FERAE TP i
RN 50 mg/L B WT TP S T Fe N2,
SRR ZEN Fe™ SUR T RIBERR AL RO, A D
SR Fe™ Bl H KT Y, V8 V1) B W 80 2R AR AR 5 T 24
TP JFEWE R 5 mg/L i, Fe™ ¥ AL F 1 LR 2

Y Fe'" oidid BTt AR K,

BEAh B HRTE T AN E W1 AR TP W B i 8k
I BRI 7 (e) B, 24 TP Brid ik iz
950 mg/L I, 4 h J5 R g Y Fe™ DIUBURLZS
S Fe WA, Xt AN TEIER] T3

B 7 AREBI TP WKIE T RS 5R
Fig. 7 Reaction Results under Different Initial

TP Concentrations
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T AR R A RS, DL RS TP Y Fe® K Ak
FREPRA, MY TP B E N 5 mg/L B,4 h
JE S ) Fe™ R BRI 5 e e K AR i85
TR TR B RS A S R S Fe™ | TR g G ¥ R
() Fe’* b Fad fIRAS , —#B o SRR )y, — 43
KA BB ARS8 510, o5 — 8 53 WIATR b 5 ff AR
A X ER IR K P ) Fe™ B 3 2R

UL W6 15 K AR SRS, 1) L rfoim A — 2 it 11
Fe,(S0,) , #FATHER AL MRS , 45 R N 8(a)
FiR, FEMUGRIGH 4 h BN LSRR | SN #
() Fe™* ISR R 2 o5 LIk 89. 8%, T FEIELLI
I 4 h R RNER AR, T Fe,y(SO,) , HIANET
Ttk Fe S AR T HE U ES  (EAT) LLSURL S Fe™

o7 FEOR I8 85. 0%, /1 8 (b) M4yt TR [F] 451
TR TP 428 AR RIS KT TP BT ik B R 6. 38
mg/L, DAV 25 325 43 4N 5. 31 mg/L UKL 2
Fe’* 0.62 mg/L BEARZS Fe®* 1 0.31 mg/L ¥ i 45
Fe™ J5 P2 ad SR 0 b 0, K iy TP vk
TFEZ 0.2 mg/L, TP EERFAN 96. 8% , HI A fn
A, B RN 5 9 ES AY TP BT vk B IR 11,26
mg/ L, Her JURiss TP (4 BTk R 6. 24 me/ L, JieiA
A TP RN 4. 28 mg/L, MRS TP Fiiti i
fKZE 0.24 mg/L, 5 HK TP ¥ BEIEAR—3, ikl
UL, BN Fe,(SO,), 2515 KBRS TP [
A U A A B TR A Y R AR B TUE , 3X 40 T
TR | oK h R ZON RS TP,

B8 (a)fLIRFELFAM T RN NF Fe™ B  (b) AR 4T TP JEAAEL
Fig. 8 (a) Internal Fe®* Morphology of the Reactor under Batch and Continuous Flow Conditions, (b) TP

Morphology Changes under Different Reaction Conditions

A FECACGR I |, SR A= 16 15 KA A3 56
% ,Fe,(S0,) 5 HIBRBERCR I A $2 71, T Be i Ji (5 )2
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1) A BA A FEDH L2 A S 0L 25 P S, DT 42 5 TP
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3 Fig

ARSCEFXT Fe, (SO, ) 5 T bR T2 i AH OE 5 i
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X Fe, (SO, ) s MR EHT, EEL5EMTF

(1) % %7 pH, Fe/P LI M F HLY XF T
Fe,(SO,), BRBERCR IR, &5 HF W, pH {H7E
6. 32~8. 20 I A B AR e 1, LI Fe, (SO,) 5 14
TKAFE =PI REE AT RS B K T I B R AR B 1, AR AR

FE ) ELA R B0 ) PR SE R R 45 A 5 Y
Fe/P iy 1.5 W, 8k Eh B9 I 8 R5CR B, 4 & /Y
Fe/P MELLE— 46 R BRIESCR s i W b B9 B
HIATIE TEA LR O A R A 2 2 T R 1 B e 5 R
PR AIRIE R, B RIROR 5 LA B R
E,

(2) R P AR i i B, 858 1 R [Alas A7 2544 F
B RN TR ER VS MR R BRI 10 . 45 SRR W, Tk
T RE A X UL S AR AR A 19 Fe™ HEATAH R, 1M
XTI Fe™ A TCHBAMEN . 7E1H g1
o O R T BRAL T B9 Fe, (SO,) 5 IR DL K AR R
1LY Fe, (S0,) s HEW BB 200 5290 11. 3% Fil
22. 3% s AL A T, A T RO K RIS A AR T
15KHINA 5. 31 mg/L FURLA Fe™ 0. 62 mg/L 8
K2 Fe¥ F1 0.31 mg/L A Fe'* B BRBERSCR B

(T35 136 M)
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