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A basic study on the reuse of shipboard wastewater(1I)
~-An advanced treatment of shipboard wastewater by Hollow fiber UF and MF filtration-

IS Kim-+ USKim* D.GKim-S JKo- JS.An

<& Rp> -
Abstract 3 Az g n@
L. A& 4. 7 &
2. A=A 2 Wy LRG|
Abstract

The Microfiltration and Ultrafiltration were used to treat effluent of secondary municipal wastewater
treatment system{(Sequencing Batch Reactor). The cross-flow hollow fiber, UF 500,000(NMWC) and MF
0.60 2 membrane were selected as suitable membrane. Short term and long term fouling effect were
measured as a factor of flux decrease and the fouling removal effect of mixing air bubble in the
penetrant was studied. The removal of anionic sulfactants before and after formation of micelle with
several kinds of oil were checked.

The test results show that removal of TOC was 70~80%, TN 28% and TP 16%. The decrease of flux
due to fouling were 85%(UF) and 90%(MF) after running of 100hrs. The removal of anionic sulfactants

were 6C~70% notwithstanding micelle or not.
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Table 2.1 Characteristics of ultrafiltration and

microfiltration membrane module

length : 30cm

cartridge Housing Identifier : 3

Fiber/Tubule Internal Diameter code : E
Fiber/Tubule Internal Diameter (mm) : 1

Cartridge Membrane Area (m2) : 0.007

MF () 065, 045, 02 01
UF(NMWC)| 500,000, 100,000, 30,000, 3,000
pH range : 2 to 13

Filter type : Hollow fiber

Hollow Fiber Material : Polysulfone

Pore Size

Concentrate return

Pressure gauge
A/G Technology Membrane Cartridge

Feed pump A Closed

Permeale reservoir

Feed reservoir
Fig. 2.1 Schematic Diagram of experimental apparatus
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Table 2.2 Analytical methods for water quality

Items Measuring Method
pll plT meter (Orion 330 pll meter)
CODGrg/)  |K2Cr207 Reflux method
NH4-N(ng/1) |Indophenol method
NO3-N{mg/1) |UV Spectrophtometric method
Ortho-[(mg/1}| Automated Ascorbic Acid Reduction method

T-Plmg/l) |Automated Ascorbic Acid Reduction method
T-Nrg/) |UV Spectrophtometric method

TOC(mg/D | TOC analyzer (SHIMADZU)

MBAS(mg/1) |Methylene Blue method
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Table 2.3 Composition of the influent wastewater

F}E | FE(mg/h) P %5 (mg/1)
COD 43.12 NH4-N 29.12
TOC 22.44 Total-N 32.33
DO 7.66 Total-P 9.85
pH 7.16
Table 24 Composition of Influent in MBAS

removal Test

Micelle 343 A]
34.62
4498

TOC(mg/D
MBAS(mg/1)
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Fig. 3.1 Flux variation at Various inlet pressure
of UF membrane
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Fig. 3.3 Removal efficiency of UF membrane
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Fig. 3.2 Flux variation at various inlet pressure
of MF membrane
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Fig. 3.7 Flux variation of each membrane at

short term test.
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Fig. 39 Fluxes in UF(500,000 NMWC) in the

presence or absence of air bubble.
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