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Application of PAC-Membrane System for Treating Groundwater Contaminated with
Chlorinated Organic Compounds

Lim, Joong Kun* - Kang, Min Su** - Kang, Lim Seok '

*Public Health & Environmental Research Iustitute, Gyeongsangnam-do - **Hyorim Industries Inc.
Department of Environmental Engineering, Pukyong National University

ABSTRACT : Groundwater is naturally of excellent microbiological quality and generally of adequate quality for drinking water use. However,
recently, the impact of urbanization and intensification of agricultural production have led to serious deterioration in groundwater quality.
The representative SOCs used in this study were trichloroethylene (TCE) and tetrachlorocthylene (PCE). Powdered activated carbon (PAC) is
widely used for SOCs removal. The overall goal of this study was to demonstrate the feasibility of using a bybrid use of PAC-UF and
PAC-MF processes for treating groundwater contaminated with TCE and PCE. The results show that the flux decline rate was lower for
the PAC-UF or PAC-MF process than for UF or MF only process. Therefore, applying PAC before UF or MF membrane filtration showed
not only enhancing the removal of TCE and PCE, but also reducing membrane fouling.
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22. PAG Atk A8 % Milliporerlol ) AxY HosA He
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Table 1. Characteristics of groundwater MWCO (Molecular Weight Cut-off)= 100 kDaolw] F$A
Analysis item Unit Value 3 A AAY 2279 TGE AMESd A4F8 A4 o]-gi
Turbidity NTU 02~0.7 ow (FAL(] bar)2 BATIAE o] 88l YFEA MF
UV-254 em’ 0.003 ~0.005 9 UF celld]l ZQatath B3 fluxys S35 A4
T0C mg/L 0.5~07 ﬂ A7 AFYE olgdle] 243 F AgHYh 19
pH - 75~8.0 I B QA 27rgEAE 23357 999 PAC-UF pilot
cr' mg/L 115 system& Fig. 29 2o @ERA 0] 0.00283 m’¢! hollow
Total hardness mg/L as CaCOs3 80 fiber membraneo|th. AP FEAE PACE FUF7] 9
Ca | mel 303 st AHREE ASHAT
Mg mg/L 0.5
Fe mg/L Table 2. Characteristics of PAC used in experiment
Mn mg/L 0.017 lodine number-mg/e moisture as packed Ash passing
Na mg/L 15 (%) content-% | 200 mesh
K mg/L 0.23 1,090 4 1.7 96.8
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Fig. 1. Schematics of batch type UF membrane filtration assembly.
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Fig. 2. Schematic diagram of the PAC-UF pilot system.

Table 3. Different size fractions of PAC used in experiment
PAC distribution

Pressure
gage

gage

‘ Permeate ]

Table 5. Analytical condition of GC/ECD

PAC particle size Item Condition
composite 3~76 um Injector Temp. 230°C
small 15~20 pm Detector Temp. 250C
medium 20~45 pm Initial Temp. 45T
large 45~76 um Final Temp. 45¢C
v Total Flow 12.24 mL/min
Table 4. Dimension of batch type UF membrane Column Flow 0.61 mL/min
batch type UF Dimension Gas N>
N gas Pressure gauge: 10 bar max Detector ECD
Reservoir Volume: 5 L (millipore) Column SMS(C;(;) srsrlliiltl)(zds Z:Hfé{;vlsE Siloxane,
Material: stainless steel . 25 pm)
Amicon Stirred Cell model 8400 (millipore)
Max. Process Volume: 400 mL 25, Mg
. Min. Process Vo.lume: 10.0 mL B FojA PCES} TCE AHEAS 3l AFRE gas
UE cell Cap and tube I\fi?ttiiréalzgsembly: aylon chromatography 8] Q8 Z7A-L Table 5% 2t}
Cylinder and membrane holder: polysulfone
Stirring assembly: acetal, polysulfone 3 Zn} 2 paE
Membrane Diameter: 76 mm
Stirrer Corning co.
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Fig. 3. PCE and TCE adsorption equilibrium.
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Fig. 4. Kinetics of PCE adsorption by PAC under different
mixing intensity.
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Fig. 7. PCE removal efficiency for ultrafiltration of ground-
water with and without PAC pretreatment.
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Fig. 8. PCE removal efficiency for microfiltration of ground-
water with and without PAC pretreatment.
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Fig. 13. Effect of PAC dose on the MF flux (contact time:

15 min).
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Fig. 14. Effect of PAC size on the MF flux (PAC dose: 15

mg/L, contact time: 15 min).
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Fig. 15. Specific flux variation during ultrafiliration of ground-
water with PAC pretreatment (constant trans-mambrane
pressure: 1 bar).
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Fig. 16. Changes of trans-membrane pressure during ultrafiltra-
tion with PAC pretreatment (constant permeate flux:
424 Lihr/m’).
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