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Abstract ; To investigate the operational efficiency of the combined process of contact oxidation and ultrafiltration for

the pollutants removal of groundwater, which contained high concentration of Mn(1I) , Fe(I) and ammonia, a pilot-

scale system was conducted and operated in Harbin. Moreover, membrane fouling potential was also investigated

under different fluxes. The concentrations of total iron, Fe**, Mn®* and NH,* =N in the feed water were approximately
14.67, 11.23, 0.83, and 2.22 mg/L, respectively. Experimental results showed that the effluent water quality of the

combined process met Chinese Drinking Water Standard ( GB5749—2006) , with an average concentration of iron,

manganese and ammonia in the effluent of 0.06, 0.04 and 0.44 mg/L., respectively. Furthermore, the turbidity of UF

effluent was lower than 0.10 NTU, and with a bacteria removal efficiency of approximately 100%. SEM-EDS results

demonstrated a low flux would be beneficial to alleviate the membrane fouling.
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Fig.1 Schematic diagram of experimental equipment
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Tab.1 Raw water quality
shi . K/ Vs fig e/ U/ NIZ7 4 B/ i/ 2R/ Bl pss
B PR p
C (mg -+ L") NTU (mg - L") (mg -+ L") (mg - L") (mg -+ L") (CFU - mL™")
JuFEl  6.73~7.34 8.2~10.3 0.40~4.55 0.30~2.15 6.99~16.85 7.34~18.02 0.47~1.41 1.57~4.03 10~20
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Influent and effluent water quality and the removal of Fe(II) ,

total Fe, Mn and ammonia

(GB5749—2006) (p (Mn) <0.1 mg/L).5L% 4 9 H
15H—10 A 3 H, th T i@ KL sk B 5 808k K
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Tab.2  Effluent water quality of different stage of a combined process of contract oxidation and ultrafiltration

B Bk D274 5/ AR/ Y S VEL S/
e (mg - L") (mg - L") (mg - L") (mg - L") (CFU - mL™") NTU
JFUK 7.34~18.02 6.99~16.85 0.69-~0.95 1.57~2.61 10~20 0.30~2.15
BEURK 7.11~15.55 6.69~14.43 0.66~1.00 1.76~2.09 700~1 080 7.38~17.00
g ok 0.24~0.56 0.03~0.06 0.03~0.25 0.40~0.85 80~110 0.22~0.28
HRUE K 0.03~0.06 0.03~0.06 0.03~0.13 0.42~0.54 AR 0.05~0.08
2.3 BIERESRER WK R — B, 2807 270 min JEHE K ] 44.8 kPa
2.3.1 Il s e DU 3K R 25.7 kPa, 2 )5 95 JF R 22 18 1 3 )3 s

SR FEL 20 1 512 56 ) A 0 A AU 1 /K A i L3
HRE P.Bacchin'"’ JJia Xu %[20] E‘JE??E, * F B
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95 107 1) 7R 0 B A 7K K BT R o o R B Ol 0.18 ~
0.35 mg/L, WER BT e /N T 0.03 mg/L, il Jot it ik
F£/NF 0.10 mg/L.
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JE2ZETE MG B — BBl i T 377 AR K i i gk
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Fig.3 Critical flux determination using the flux-step method in
a constant flux mode
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Zat 7 d WiEAT, BUE R R EIY N — 2%
S E AT LA S R —gS A B.C 4%k
82030 40 L/(m® - h) B84, %55 1.2
UCh SEM F M2 SEM W i B 245, 78 W 45 4 41 e
BEF,3 AU uE i A Bk 28, A 2O BV
RS- [FIRERL K 5 000 £5 (4 254, W2 H W7 1 43 1o
F,3 41 B4 % m s g 2 R E R T,
40 L/(m® - h) R Fis R Z2RERK(E S5(f)),
20 L/(m® « h) A ISR ZRER/NE5(d)),
VERAAH RS AT 250 T, A3 2 1 68 D8 5 A2 30 A B 75
YRR EE RN s R AL P I OR3P ok it
WK g Kok BE 4y 5 A 1 439 ~ 3 097, 2 540 ~
4 615 nm, FFEFIZZICIL, AT LI 0k: 47 L K AR
BRI AP, HoRIAR KT 10 nm, #5158 76 R
T T i % 2 R 350 T VS e v 5 - B DS TC R
B, R, RS e R [R) N AE A T N 2335 2K

R3 RBRAREBERETRYABEES

Tab.3 EDS analysis of sands surface and membrane deposits %
P Bl MR IR N TET TR
- A B A JEJE B LR B g5 20L/(m? - h) 30L/(m? - h) 40 L /(m? - h)
B 0.25 0.14 0.10 0.12 0.61 0.14 0.26
fi 0.26 0.31 0.17 0.24 0.09 0.05 0.04
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Fig.5 Magnified views of the surfaces of the membranes
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