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Abstract; The preloaded floc layer has the function of adsorption and interception. The removal of
antimony ( V) can be enhanced by preloading flocs on the surface of ultrafiltration membrane. The
concentration of antimony (V) in effluent of coagulation/flocs preloaded ultrafiltration (CFPLU) process
was less than 5 pg/L under different solid contents of flocs. Moreover, the removal rate of antimony (V)
was as high as 97.29% when the solid content of flocs was 0. 15% . The preloaded floc layer could be
used as a barrier on the surface of ultrafiltration membrane to reduce the exposure of ultrafiltration
membrane to pollutants and alleviate membrane fouling. This method provides a new idea for the disposal
of excess sludge in waterworks, and it also realizes the utilization of resources.
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Fig. 1 Diagram of test installation
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Fig.2  Particle size of preloaded flocs
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Fig.3 Removal effect of antimony ( V) and humic acid by

different processes

2.3 AEZESEZXRTCFPLU TE A B8
K 4 R ARE L5 FE %R CFPLU T2 % 15 Y
PR R BRACR . B 2 1000 4 20 5 [ 3R i 1, IS
BRI R B AT AE 97 % DL E s B (V) B £ R
Wi 22 31 238 fry 344 o 2 LSS0 o 5 BRI R g, R
HKBEC V) WREESTE S pg/L LATR 5 2 2R 5 ]
0. 15% I5F %085 (V) B LBRGSCR A X AT BB

7 [#%/%

4 TRALEESEEXRT CFPLU TEXTL MM ERER
Fig.4 Removal effect of pollutants by CFPLU process

under different solid content of flocs
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Fig.6  Characteristics of ultrafiltration membrane fouling
in CFPLU process under different solid content of flocs
3 itk
3.1 CFPLU TEZ XK (V)BIHH
CFPLU T.Z2BR86 (V) it #2 2 3 #4024k
TREE T2 AW B R X B 2880 (V) 4TI,
AREE(V) -PFS 851, ffish (V) AT AL
AR 5 e RS B 3 R e 44 s 9 DB AL AR 18
BRI LR 5 23R K R B 5 TR 2R R AR 2 I, R
ORISR (V) — PFS 285 W 0 17 28 2214 2348 BA T
PR I, T/ INURL 25 5 0 1 B T 3R AR 2 N
BB RIS LE R IR EEKAEN Zeta HLA N IEAH,
Tt 2R ZURIZ N Zeta HLAL A T, & Z (B A7 7E —
JE LS | AR T, (5 L RE A% W B 330 67 2R 2R 2
BB (RIS, T 7 26 B A2 25 A B 43 W B s 7, %o
TR (V) TREEA — & A SN o g, i
— NI SR G B R S S (V) IR

S KA MTBL 67 28 22 1R 2 DA 4 f 380 8 00 S, RGR
SRV AP B B R 2 LB, Ry kiR
R 2855 0 fioh 22 0 B, Ot 9n I o L A 3
BARIAS B it 26 A W I i 5 | 0 VR ), i — 2B 54k
BB (V)
3.2 CFPLU TEZEMIET VIR

PL — UF T2XF86 (V) FJEFE IR 1 5 BRSUCR L
T UF T2, 1 W] 08 5 5 T 1 0 70 2 22 1 2 0
BV ) RN FE R FLAT — 2 1 W B R AR R VR 2
SCYTAN Liu 25 A0 oA 76 48 9 A58 % 1 97 2% —
JZ) IS AT A B RN BRE S Y ) , %o R D TS B AR 4 A
Mo CFPLU T 2G5 4 F 25 WA :
9, WU SR RRLAR R, 1 68 I8 RS 3R T T 8 1) T3 17
WERZ HA B ZTL 5 YW 25 9N BE T 50 10 4
A IR HZFLN 25 5 Wb 58 5 OF HL, gk 224k
JEAE Ay 118 RS RN B KA =2 [ P ol 2 e, 1 S 4 e
FINRBE KR, IR 15 Ye P o 701 £ 2R 28 B A
T AN B PO, D T B IR I A 5 e
FERBUE MR I 9 27 MR T R, 6 38
ZURIZ 1 Zeta AN GUE , USSR 1) Zeta HLA.
Ry SUfEL, 3 7 A T LR VR 2R 0 80N, K
JIR mpkid B T AR AR Z R G e Al e
LA TH AN N FER B 9 T5 Yo, SRR BRAIR 1 s e
JE U/ DB A R AT TG Y
4 %3

O LRSS A YR EE TR (V)
KFFARR I AR B & T HAE 5 T2, %58
R T2 n il KBS (V) WEEART 5 pe/L, W 2 (4
TG HZK PAARE) (GB 5749—2006 ) iy oK, H I
R I L Y5 Y (B RIS 1T 338 5 Y {38 A1 o

@ f£ CFPLU L2, Wi 2 IR & %4
552 W) L R 108 S T ) O e R A P BB T X B (V)
(18 25 o3 23 i 31 56 P 396 Jon S 384 0 I B AT, {EL 4% 55 [
RN HKEE (V) IRBEBILT 5 pg/L, Y& RN
0. 15% i, KB (V) W BEFe M .

@ TSR E X Y HAT — o R R
W BHRE 7, T) Bl o 8 0 B 2 T 72 24 IR R I A
FH , BER - M 2 figt R IR J ) S R0 35 2 386 fim e D e
f18 2 52 {f P B

@ CFPLU T ZRESRALTS Y1 2515, 0 22k
S T 2 T U0 A 1A, A R R AR A B AR R A T
Ye i b AL T B L nT T 295 e b A L S

.20 .



% 36 &

% 13 #1

T OE % K H K

www. cnww1985. com

15 R SRR FA ARG i A SRR

S E 3k

(1]

(2]

(3]

[4]

[5]

(6]

[7]

[8]

XIFe R W KAE , 5. 28GR T JRUK B Y 25 R
[J]. BRBE T REA4K ,2017,11(3) :1581 - 1586.

Liu Ling,Zhao Meng, Shi Yongsheng,et al. Removal of
antimony from raw water by complexation-ultrafiltration
[J]. Chinese Journal of Environmental Engineering,
2017,11(3) :1581 - 1586(in Chinese).

Ungureanu G, Santos S, Boaventura R, et al. Arsenic and
antimony in water and wastewater: Overview of removal
techniques with special reference to latest advances in
adsorption [ J ]. J Environ Manage, 2015, 151326 -

342.

MR , 5 S, Rt &, 45 Kb JE LB A v fige 25
FRakEpse )], Tolk b2 ,2018,38(5) .75 - 78,
83.

Liu Fengjuan, Zhang Guoping, Chen Jingjing, et al.

Research on the removing efficiency of inorganic
antimony from water bodies by electrolysis method[ J].

Industrial Water Treatment,2018,38(5) :75 —78,83(in
Chinese) .

Miao Y, Han F,Pan B,et al. Antimony ( V) removal
from water by hydrated ferric oxides supported by calcite
sand and polymeric anion exchanger[ J]. J Environ Sci,
2014,26(2) ;307 -314.

Du X,Qu F,Liang H,et al. Removal of antimony ( Il )
from polluted surface water using a hybrid coagulation —
flocculation — ultrafiltration ( CF — UF) process [ J].

Chem Eng J,2014,254:293 - 301.

Ma B, Wang X, Liu R,et al. Enhanced antimony ( V)
removal using synergistic effects of Fe hydrolytic flocs
and ultrafiliration membrane with sludge discharge
evaluation[ J|]. Water Res,2017,121:171 -177.

Ma B, Wang X,Hu C,et al. Antifouling by pre-deposited
Al hydrolytic flocs on ultrafiltration membrane in the
presence of humic acid and bovine serum albumin[ J]. J
Membr Sci,2017,538 :34 -40.

k. IETIE—RIEEBREUK PRI (D], B
B : B3 TR 4%,2014.

Zheng Manshui. The Research on Antimony Removal in

- 30 -

(9]

[10]

[11]

Raw Water with Coprecipitation — Ultrafiltration [ D ].
Kunming ; Kunming University of Science & Technology,
2014 (in Chinese).

R, SRS iR L A RBTIR BRI AR EERREE (V)
PERIPLEI R L], b [E PR ) 2%, 2015, 35 (11)
3346 -3351.

Gao Yuan, He Weipeng, Shi Zhou, et al. Discussion on
action mechanisms of antimony ( V ) removal by
enhanced coagulation with polymeric ferric sulphate[ J ].
China Environmental Science,2015,35 (11) ;3346 -
3351 (in Chinese).

B, THIT, g, 4. — KRR g 2%
FRIGFERR A RE S HLHI[J]. PREEH}4:,2018,39(3) -
1248 - 1255.

Li Wenjiang, Yu Lifang, Miao Rui, et al. Removal
efficiency and mechanism of removal by humic acid of
the [ 1]
Environmental Science,2018,39 (3):1248 - 1255 (in
Chinese) .

Liu T, Zhou H, Graham N, et al.

integrated  floc-ultrafiltration  process

The antifouling
performance of an ultrafiltration membrane with pre-
deposited carbon nanofiber layers for water treatment

[J]. J Membr Sci,2018,557 .87 —95.

.,:.’1&’ 4
DENCIRE &N

TEER N WEHE (1987 - ), &, W P&, T, i
U3, AF 5% 7 1) R K KA B T 2 Ak Sk
JIEs il

E - mail : ym808766@ 163. com

IS HH#E:2019 —06 — 11



