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Abstract: The distribution of co-existed iron, manganese and algae in South China has obvious
regional characteristics under the hot-humid environment. Based on the water quality investigation of
three typical algae-laden lakes in South China, the removal of iron, manganese and algae and membrane
fouling characteristics have been specifically explored in the potassium permanganate pre-oxidation
enhanced coagulation coupled with ultrafiltration process. The results showed that the removal effects of
iron, manganese, algae, protein and polysaccharide were enhanced with the potassium permanganate
dosage rising in the coupled process. Especially the removal rates of iron, manganese and algae reached

93.7%, 91.5% and 91.0%, respectively, with potassium permanganate dosage of 2.5 mg/L.. In addition, the
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products of potassium permanganate pre-oxidation exhibited the coagulation-assisting effect on high

algae-laden water and were identified as iron and manganese oxides based on SEM-EDS and XPS

analysis. Finally, the stable effluent quality and alleviative membrane fouling also were confirmed by the

short-term and long-term experiments on the actual lake and reservoir water.
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Fig.1 Schematics of potassium permanganate pre-oxidation

enhanced coagulation coupled with ultrafiltration system

1.2 WEd BESBIELHE

Ji oK SR LA 88 b DG 3 o T8 A T K [
BN 1 mg/L /9 Mo™ (REC BALARIE ) 5 0. 4
mg/L ¥ Fe? (BRI A B R i) LIS E 7 2 A7
ABRFNER o FEMUK BTICE 125 A B2 5 55
B, # MRS I B W R I IR T M R T,
20 SRR 500 mL.o %5 P BREH K1 H AT o4
FEFF o S50 20 U S5 5 I AH W 9 B ) KMnO, £ 47 151
A AL (KMnO, #1515 4 0~2. 5 mg/L) , 7 300 r/min
T HRESEE 1 mins SRS 0. 4 mg/L B S HAL R
(PACIL, #% ALO, A SR JE ) , 78 250 v/min T i $:
1 min; &52J5 53 B LA 120 r/min 358 FE 5 min . 60 r/min 1)
SR AR Y 10 min, IRBEIS K0 s 21 e
A, LA 60 L/ (m?-h) 38 e K, 155 B8 08 12 1 1Y
5 1 1 22 IR B A b RS Sz BV s ks AT o e i—
HAAE R T sy SR T 2 R RSk, 4
JEIBT N 2R G0 5 1 25 3K B T AR b BRI AN 647 e o
VeSS R — R, 6 Jo A 4R 48 5 B 1w A9 75 3



www. cnww 1985. com

A4, 5 KMnO, 3R AL R B 45 04 I8 - Th i K P R A a4

%38% F5H

YRS TF IR T — A RS2 6, S R AT 10 4 R )
Ko W2 AT 5 EE ZK B pHAE 4R K (Fe Mn 2K
FIB 20 & S K Fids br . e g B, &
6 FH R 3 A SR ST ) i s 2 i
1.3 SWAHE

T 118 ol 288 T 2 2804 B il ] BBE 88 22 43 )
(ALA-03-25, & [& ) W % ; pH {H ff H pH T
(ST3100) P 5 4 i v 38 R FH 7 W A 4 '
T (AA320N) M 2 ; £ F1 5 R F BCA 48 1 7 1t 7
£5(C503061-1250) 1 7 5 220 >R FH 2R 13 — B 19 12 )
FE 5 R BKS000 (i £l Be LS 35 25 20 Bt A 2R P 1
TEZS s B Al DGR E , B & - & S B (EEM)
K H 37 F7000 95653 00 BETHE IR IR B T i 4T
A3 (R R 7 2 80 0 %) 52 i), A i 3580 75
FHBLEK ) EEMAA) 5 B3 HE 5T R /0 H ok H
FH 7 2 U - BE I L (SEM-EDS) , 318 Bl X 4
LR T RETEAL (XPS) X IEDEZ HEAT 2047 .
2 #R 53T
2.1 BERIEE A TH/KERFLHE

RIS T 7 M = A~ B A v e N T4 A A
WEXT 52 o ARG N [R]85 (0 i 2 R a 9 AR 1Y 22
S, AT LA BBE 23 B AR5 7K v £t 38 240 it i 28 0k
PRI, S5 RN 1 IR = AR B Fp A5 R
AHTA], A W DL R i, o A 63. 96%; Bk
BRE, b7 LR 71, 54%; C &R, Lol 57. 95%

£1 AT#ERAR

Tab.1 Algae composition of artificial lake %

Hh a5, [l 581 TR 583
AT A 63.96 0.00 3.20 32.84
N B 497 0.00 23.49 71.54
AT C 23.12 57.95 6.89 12.04

N T A B Mk BE A 0. 07~0. 129 mg/L 2
], - 249 5 R 0. 098 mg/L; A\ T B (19 S B A
0. 068~0. 112 mg/L Z [A] ,"F- 7 B 4 0. 099 mg/L; A
T C R AR BEAE 3N h e, L SR 7
0. 131~0. 238 mg/L Z [A] , *F- ¥ # &y 0. 167 mg/L.
N A B SRR B AE 0. 022~0. 082 mg/L 22 [8] , -
U BE A 0. 048 mg/L; A T 151 B 9 B0 6 ok B 7
0. 032~0. 069 mg/L Z [A] ,*F- 7k 5 24 0. 049 mg/L; A
T C W) BVRR H FEFE 0. 029~0. 045 mg/L 2 [8] , F-3)
WFE R 0. 038 mg/L, 4% 22 /2 35 20 o 1 J 22 40 4
T AR HROKIR RS h sk A aE . AT

A B 23 2K MR EE AE 40. 49~68. 64 /L Z JA], -1
We FE M 57.56 wg/L; AT B iy M4 & Uk BE AE
35.49~64. 13 pg/L Z[8] , F-H1HR 0 40. 66 pe/L; A
T C Y 2R 2R B Bl LK, 7E 100. 47~144. 8
we/L 22 18], S o 122, 55 /Lo CAE IR R K T
HEFRIE) (GB 5749—2006) H AL RE 7K Hh 8k i A PR EL
53520 0.3.0. 1 mg/Lo T UL, 4 g His X8 $AOK A5
FELEZET AR i B SR AR I T i
2.2 Mn*5Fe*£723d A Bk SRR

PR Ry A T8 2 DA 98 A R 35 e ol i e ) R 28
FERZ TR BE SR 5 5 e, NS IR 25 OB A 117K
{149 A2 FEELRE R X B A, PRLE TR A0 25 48 T 5% A K
MO . W 2(a) s, R PACI 5250 2H 1Y
JERT R BE R 0. 092 mg/L, T 24 5% R 40 50
2.5 mg/L B, U8 JE 7K BRI EE AR 2 0. 02 mg/L, AI
PICABESE 4 2Bk, AT UL, o e A AL TR BE 5 iF 2
FEE HR 7K Hb A e B 8 B A ST AR £ A 3 KT
AT AT, 18 Ay R 30 1 /K 10 Bk R 3 A T A 7
R K bR o 32 5 PR BN e A TR 4 T LA i
i 25 O IV A 8 F A R DUTE , DT RRAER 1 7K v )k
B TRl K A A 5 B A R i
i B WK A B AR L 7K A A S RE 4k 22T F K
HE A AR 2 (b) T e R A 4 T
R U A e B AT, S R R AR I R 1.5.2.5
mg/L 55 56 41 X0 1) 2 R 23R e e T Ik B S B 4
(0. 1~0. 5 mg/L) , Y im B MR BN 4 2. 5 mg/L I,
AR U K Y VR R B I PT5 0. 05 mg/L. 3X 445
S5 Qiu R I AR A — 3, DI BH R R R A T
AL B K P AR T B

& 2 Ce) AT, AEI A AR A B R, 4
TREEE WIS LR RAUA 86%, M 4% 245 41 (1 F2 145 % 44
TE91% LA |, HLFf G #5025 5 0938 in 25 B2 b7, B
AR RN T AL SR AL TR S TR B SR W
AR BRI A AT T 48 R v B K A TR BE AR
B BT e ) B BRBCR ™ . T g
1 v 50T BV R D P T R o LT P A e 4
Y, LA AL R AR i A #] 0. 5 mg/L LA LA i
U MBS L BR AT 3K 100% o

&3 R e T AR T2 A A ) e ok R R
BLP ) 25 B Rk o TR K b i 2 1 7 R 10. 93
pe/mL, 7 52 A AR 3 BB A AT
I KR 115 B A AR R B B T, A



%38% H5H

B oE 2 K HE K

www. cnww 1985. com

9.25 pg/mL—E T %3] 1. 96 we/mL, 1M &AL B n
O 2.5 me/L I, JE S 7K 09 2 1 5 s B B AR
1. 77 pg/mL, Ui B i 5 TR B0 B A A A T m ok
HHABERG Y ERR . A7 E NN E AU
TRATHLY) (AOM) 1Y £ 2Rl 53 2 — , T AOM 5 Bt Xof
TREEBCRA RIS ) A i S 2 3 20 M 1Y
S U R B, L2 AOM A 70 2 — , fiE
PN SR 2 S ORI R A S, & 3 (b)
7, BE A S AR £ i B 38, K R E IS K B
ZNE R B P KRR AR A e, R W] R R
BRI R 2 i 4 2 R

0-10  SULIREE K
—~ R K
T, 008
z
< 006
=
M{’yf 0.04
e
£ 002
0
0 01 03 05 15 25
R R AR B/ (mg - L7Y)
a. BRYGIR
L4 UL K
PR PN RE K
2 10 .
o0
E o8 |
=
2 06
l}-ﬁ
s 0.4
02
0 I
0 01 03 05 15 25
AT R AR B/ (mg - 1)
b. BRAERSCR
140 UL K
120 ERTE K
s 100}
g 80
:jg 60
40
20
0

0 0.1 0.3 0.5 1.5 2.5
e RV B/ (mg - 1L71)
c. BREERCR
E2 SREBEHEAITEK E EERIRNZM
Fig.2 Influence of potassium permanganate pre-oxidation

on removal of iron, manganese and algae
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Fig.3 Removal characteristics of the coupled process for

protein and polysaccharide in Lake A
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