sy s ovee fe/d
HAAN AT V  Comend. T Wasr/ean S |
L 4 W‘\3C}C /{’ZA“‘ q%‘_
EE R TR N A FZ R 5> B K

APPLICATION OFF TUBULAR MEMBRANLE FILTRATION
TO INDUSTRIAL WASTE WATER TREATMENT.

ENVIRONMENT SECTION, ANAM INDUSTRIAL €O., LTD.
151-22 HWAYANG-DONG SUNGDONG-KU SEOGUL,

1. ABSTRACT :
MEMBRANE TECHNOLOGY HAS BEEN EFFECTIVELY USED FOR MANY YEARS IN CERTAIN
SEGMENTS OF INDUSTRIAL WATER TREATMENT.
RECENT ADVANCES IN COMBINING SOPHISTICATED CHEMICAL PRE- TREATMENT
TECHNOLOGY WITH CROSS-FLOW MEMBRANE FILTRATION TECINOLOGY HAVE SUCCESSFULLY
DEMONSTRATED TIAT HIGHLY EFFICIENT, LOW-COST METHODS FOR TREATING A LARGE
OF INDUSTRIAL STREAMS ARE AVAILABLE.
THIS APPROACIHI TO THE TREATMENT OF CONTAMINATED WASTE WATERS CONTAINING TOXIC
METALS, TRACE ORGANICS AND OTIIER INDUSTRIAL POLLUTANTS INDICATES TIIAT A
IIIGII DEGREE OF VOLUME REDUCTION CAN USUALLY BE ACHIEVED.
THE TREATED WATER CAN OFTEN BE RECYCLED TO TIE PROCESS. TYPICALLY REDUCTIONS
OF TOXIC METALS TO 0.1 mg/l1 OR LESS, ARSENIC REDUCTIONS TO 0.05 mg/1 AND TRACE
RADIOACTIVE SPECIES TO ACCEPTED LOCAL DISCHARGE STANDARDS IIAVE BEEN DEMON
STRATED UTILIZING A NOMINAL 0.1 MICRON SIZED PROPRIETARY MEMBRANE CAPABLE OF
OPERATING OVER TIE ENTIRE Pl RANGE OF O ~ 14. THESE MEMBRANE OPERATE AT
RELATIVELY LOW PRESSURE (30 ~ 50 PSI1) AND EXIHBIT HIGH FLUX RATES(20 ~ 400

GPSFD OR 340 ~ 680 L PSMD)
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4.1 CHEMICAL FEED TREATMENT
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4.3 SYSTEM CLEANING
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TABLE : 1 TYPICAL PHYSICAL CHARACTERISTICS OF MEMBRANES.

REVERSE ULTRAFILTRATION
OSMOSIS
PORE SIZE MICRON 0.001 0.01~0.05
OPERATING PRESSURE 300~400 50~100
FLUX RATE LMi= 17~43 50~130

* LMH = L/M2 OF MEMBRANE/H
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ADVANCED MEMBRANE
FILTRATION

0.1
30~50
340~680



TYPICAL CHARACTERISTICS OF
MEMBRANE FILTERS

PORE SIZE
(MICRONS)

OPERATING PRESSURE
(PSI)

FILTRATION RATE
(GFD)

ADVANCED
REVERSE ULTRA MEMBRANE
OSMOSIS FILTRATION  PROCESS
(RO) (UF) (AMP)
0.001 0.01 0.1
500 - 1000 50 - 100 30 - 50
10 - 25 30 - 75 200 - 400
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TABLE 2: EXAMPLES OF MEMBRANE SYSTEM PERFORMANCE :
INDUSTRIAL APPLICATIONS

SPECIES INFLUENT (mg/1) EFFLUENT (mg/1)
ALUMINUM 157.5 0.8
ARSENIC 1.2 0.1
CADMIUM 28.2 0.05
CHROME 16.4 0.1
COUPPER 133.2 0.1
FLUORIDE 105.6 5.0
GOLD 10.0 0.15
IRON 116.0 0.02
LEAD 25.7 0.05
MERCURY 15.0 8.007
NICKEL 60.0 0.25
RHODIUM 24.6 0.1
SILVER 91.6 0.1
TIN 34.0 1.0
ZINE 340.0 0.09
TSS J975.0. < 1.0

N

TABLE 3 : EXAMPLES OF MEMBRANE SYSTEM PERFORMANCE :

MUNICIPAL APPLICATIONS

SPECIES INFLUENT (mg/1) EFFLUENT (mg/1)
BOD 14.0 <2

Cob 23.0 <2
CIINOME 3.0 < 0.05
COPPER 2.5 < 0.05
IRON 4.0 < 0.05
MANGANESE 2.0 < 0.05
TSS 12. 4 <1

COLIFORM 4/100m! 0/100m!
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10 1” DIA
MEMBRANE TUBES _, VENT

CIRCULATING CLEAN
| EFFLUENT
3-5 % SOLIDS SLURRY )
ULTRA THIN RIGID
INERT FLUOROCARBON POLYPROPYLENE
MICROPOROUS MESH STRUCTURAL
MEMBRANE SUPPORT

POROUS HIGH DENSITY
POLYETHYLENE BACKING



TURBULENT FLOW
12-15 FT/SEC.

1 ¥ 1 1
CLEAN EFFLUENT

“OPEN TUBE” CONCEPT
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