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Abstract

This study investigated the phenomena of membrane fouling by NOM and the effect of the fouling on
removal of micro-poliutants. NOM has a great effect on decline of permeate flux. Permeate flow rate was
reduced by 88% in RO and 34.8% in NF for 323hr operation period. Removal rate of UVys, is 87.4% in RO
and 78.5% in NF and removal rate of -DOC is 42.7% in RO and 32.9% in NF for 2mg/! humic acid. Removal
efficiency of the micfopouutants by the RO and NF membranes fouled by humic acid was mostly fower
than that by the new membrane. The concentration polarization which affects the flux and the rejection was
thought to occur in the active layer of the membrane, as the membrane was getting fouled.
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Table 1. Water quality of source water

Parameter TES 4+ Xt B
Humic Acia(2mg/1)
pH 74~77 6.7~71
Alkalinity(mg/I as CaCOj,) 54~57 18~24
Uv254 Abs.{cm™) 0.08~0.082 0.035~0.038
Turbidity(NTU) 15~2 0~02
DOC(mg/1) 11~1.21 0.05~01
M7 E T (us/om) 125~127 25~37
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Table 2. Analytical condition of micro-pofiutants by GC/MSD

Colurnn HP-5MS(low-bleed 5% phenyl methy! siloxane)
30m length - 0.2mm ID - 0.25 pm film thickness
Injection Congdition Column Temp. program(°C)
Head Pressure 37kpa Initiat Temp : 50°C
splitiess Initial Time.; 1.00 min
Cariier gas flow rate : 0.8mimin Rate(°C/min) | Final Temp{°C} | Final Time(min)
Injection sample volume : 144 level 1 <] 120 2
Carrier Gas : Helium level 2 8 210 2
Linear velocity : 32.4cm/s level 3 8 280 4
Detector MSD Qualitative Analysis : SCAN Mode
Quantitative Analysis : SIM Mode
Spectrometer® o| £-3la] FTIR 29 ERE A%, 250
HitachiA}e] A &0 24 S5500-NE ALg-ghof = 20 :: zg
SEM A111¢ A9tk 4¥ol A8 vigegede
@7 528 FPA BF 5 %48 (known) Jodol 5
A olEetist adAE, 754 e (probable) g9 2w
A SR e, AR, G AAHAR, 45 25 § o
Z &4 7MsAel & VLY EAR e LAS 2 |
2 Adslyct, A9E 7 eFEHe FRE olEY 0 50 10 150 200 250 360 350

A, ddel 0.005mg/l, HetA L 0.1mg/l, F1=F
0.02mg/l, ¢ 0.1mg/l, ¥l 0.0lmg/l, LAS 1.0mg/2
7zt 48 #AE e 5 WHO #3789
) Az} ¥ER ZAsA dEe St

ol ddld, ] 29 ¥4 Srandard
Method 76630 B. Liquid-Liquid Extraction Gas
Chromatograph Method 1,0} 8t} A3 2] ¢ ¥ HP
5890 GC/HP 5972 MS& ®A&uxn, ICP/MSD
(ELAN 6000)& ©]&3td stl=g# & 43
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Fig. 1. Variation of permeate flow rate for 2mg/ humic acid.
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Fig. 2. Removal of UV, Abs. for 2mg/ humic acid.
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Fig. 3. Removal of DOC for 2mg/ humic acid.
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Fig. 4. Removal of UV,5¢/DOC for 2mg/ humic acid.

Table 3. Mass balance(carbon)
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Fig. 5. Surface-SEM photographs of new membranes(25,000X).
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Fig. 6. ATR-FTIR spectrum of new membranes. A g1tk (Syliva etal., 1998).
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Fig. 7. Surface-SEM photographs of fouled RO membrane.
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Fig. 8. ATR-FTIR spectrum of fouled RO membrane.
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Fig. 9. ATR-FTIR spectrum of fouled NF membrane.
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Table 4. Effect of membrane fouling on micro-poliutants yemoval

Atrazine (mg/t) Lindane (mg/1) Parathion (mg/l)
H 4= 0.005 0.005 01
RO 24 FURR =l P 0.00014(97.2%) ND(100%) ND(100%)
fouling® 2 Kol 0.0019(62%) 0.00065(87%) 0.0097(30.3%)
NF 2¢ A BE Kele 0.00021(95.8%) 0.0001(98%) ND(100%)
fouling® 2t M2is 0.0024(52%) 0.00082(87.6%) 0.018(82%)
Cd (mg/) Pb {mg/1)
@ ES 002 01
RO 2! A2 el 0.00284(85.8%) 0.0047(95.3%)
fouling®l 2 K2l 0.00022(98.9%) 0.0047(92.5%)
NF B¢ M oAb AR 0.00243(87.9%) 0.0041(95.9%)
fouling=l 2 X{E|% 0.0008(96%) 0.0089(91.1%)
Phenol (mg/1) LAS (mg/h
H & 0.01 10
RO 24 AL B ME| 0.0034(66%) ND(100%)
fouling® 2 Hels 0.0072(28%) 0.00039(99.9%)
NF 2t M2 Mele 0,0052(48%) ND(100%)
fouling®! 2} X2|4 0.0087(13%) 0.00361(99.6%)
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gl ukels] 1996: Baker, 2000),
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