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Possible Uses of Reclaimed Wastewater Effluent Treated Using
Birm Filtration Along UF, and Analysis on Membrane Fouling

Jin—Hee Jung, Seung—Chul Lee, Nak—Chang Sung, Young—lk Choi*
Department of Environmental Engineering, Dong-A University, Busan 49315, Korea

Abstract

In response to the water shortage problem, continued attempts are being made to secure consistent and reliable water
sources. Among various solutions to this problem, wastewater effluent is an easy way to secure the necessary supply, sinceits
annua output is consistent. Furthermore, wastewater effluent has the advantage of being able to serve various purposes, such
as cleaning, sprinkling, landscaping, river management, irrigation, and industrial applications. Therefore, this study presents
the possible use of reclaimed industrial wastewater treated with Birm filters and a UF membrane, along with an analysis on
membrane fouling. The preprocessing stage, part of the reclamation process, used Birm filters to minimize membrane fouling.
Since this study did not consider heavy metal levelsin the treated water, the analyses did not include the criterion for irrigation
water quality. However, the wastewater reclaimed by using Birm filters and a UF membrane met every other requirement for
reclaimed water quality standards. This indicated that the treated water could be used for cleaning, channel flow for
maintenance, recreationa purposes, and industrial applications. The analysis on the fouling of the Birm filter and UF
membrane required the study of the composition and recovery rate of the membrane. According to SEM and EDX analyses of
the UF membrane, carbon and oxygen ion composition amounted to approximately 57%, whereas inorganic matter was not
detected. Furthermore, the difference in the recovery rates of the distressed membrane between acidic and alkaline cleaning
was more than ~78%, which indicated that organic rather than inorganic matter contributed to membrane fouling.
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Table 1. The average concentration of the raw water for experiment

Parameters Unit Raw water
pH - 7.2
5 mg/L 9.6
BODs mg/L 58
CODMn mg/L 131
DO mg/L 7.8
Turbidity NTU 7.0
QOdor - 23
Color = 2.0
Residua chlorine mg/L 3,882
E.Coli CFU/100 mL 98,468
T-N mg/L 10.3
T-P mg/L 038

mg/L 2 Turbidity 7.0 NTU 5-0.2 vpehghom, Al
/2 Table 1of] LERH 1T
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2.2.2. Raw water tank
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Fig. 1. Schematic diagram of the pilot-plant.
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Fig. 2. Photographs of raw water tank.

|

Fig. 3. Photographs of raw Birm filter.
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Table 2. Characteristics and operating conditions of birm filter

Specifications of

Parameters equipment Parameters Unit Setting

Bulk density 560~ 640 kg/m® Set Time min 1,440
Specific gravity 2.0 g/em® Backwash (set time) min 10

Effective size 0.48 mm Settle (set time) min 5

Uniformity coefficient 27 Rinse (set time) min 10
Max. water temperature 38C Inlet Pressure kg/cm? 0.6
Water pH range 6.8~9.0 Product Water Flow m/hr 47
Backwash Pressure kg/cm? 0.2

Backwash Flow m*/hr 9
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Table 3. Characteristics and operating conditions of UF membrane

Parameters Specifications of equipment Parameters Unit Setting
Model HFS-2020N Set time min 30
Filtration mode Pressured Set TMP kgf/cm? 1.2
Membrane material PVDF Backwash Sec 35
Membrane area 72m Airin sec 60
Poresize 0.02 micron Drain Sec 30
Max. applied pressure 300 kPa Filling Sec 30
Max. operating temperature 40C Product water flow mhr 43
pH range 0~12 Backwash pressure kgf/cm? 29

- Backwash flow m’hr 8

>
(a) UF membrane (b) UF product water tank
Fig. 4. Photographs of UF and UF product water tank.

Table4. Compare of water pollution index 1

Parameter Cleaning water Landscapingwater ~ Channel flow maintenance ~ Recrestion water
pH 6.5~85 6.5~85 6.5~85 6.5~85
SS(mg/L) - - - 6 o3}
BODs (mg/L) 10 o]3} 10 o]3} 10 o]3} 30]3}
CODwin (Mg/L) >20 >20 - -
DO (mg/L) - - 2 2
Turbidity (NTU) 2 0|3} 2 o]5} - -
Odor £t o
Color (%) 20 o]} 206 0|3} 40 0|3} 106 o]}
Residua chlorine (mg/L) 0.2 oJAF - - -
E.Coli (CFU/100 mL) N.D N.D 1000 o]} N.D
T-N (mg/L) - - 10 o]3} 10 o]3}

T-P (mg/L) - - 1 0]3} 1 0]3}
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Table 5. Compare of water pollution index 2

Parameter Agriculture water Industrial water Linked treatment process
pH 6.5~85 6.5~8.5 7.2
SS(mg/L) - 10 o]3} N.D
BODs (mg/L) 8 o5} 6 |3} 0.7
CODwn (mg/L) - - 5.4
DO (mg/L) 2 2 6.3
Turbidity (NTU) - 10 o]3} N.D
Odor RS
Color (&) - - N.D
Residual chlorine (mg/L) - - N.D
E.Coli (CFU/100 mL) 200 o3} 1000 o]s} N.D
T-N (mg/L) - - 16
T-P(mg/L) - - 0.1
3.2, UF membrane 2% £4 = Zo] =5 W o 2| 452 o] membrane?] 2.
O ol BB N EIEFYAS AT UL EAS Sokuy] 18] A AL Bt

A vF 2 Hofl ofgt @] foulling -2 2} 2 &
Aol o3t FAro 7 Bast 4= 9l o, Birm filter &
UF 9t 9] ute o 545 atotstr] flal WAl UF
membrane?] SEM % EDX E-415t A1} oF 47%7} &
40]2, 9F 18% AbA, oF 33%7} B4l Ao = e}
wom, dubq o s f7lEof oRt @ ¥ AR o]&-
sto] A|ASEL, 7=l gt 2 ¥ YL E AF

cledax32igenesisigenspe.spe 08-Mar-2013 16:17:44
LSecs: 16

1.4 o F
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Fig. 5. Result of UF membrane with EDX.
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Fig. 6. Result of UF membrane with SEM.
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Table 6. Result of UF membrane CIP
Para Driving first ~ Differential pressure Acid Alkai Second acid Entirety
meters pressure before washing washing washing washing recovery rate
Time 3hr 3hr 3hr 9hr
Differential
pressure after 2.4 bar 0.8 bar 0.8 bar 0.8 bar
washing 0.7 bar 2.7 bar
Differential
pressure entirety 15% 94% - 95%
recovery rate
AP 0) A9 A9} BB E 15% Lhelon, o Lol 2

72 Aol A9} SRBE 94%= e atel)
ol oJ5 A9} Bl Bgo] AN A A} BB wr}
28 Ao Ueh} & o170 A4 UF membrane
o SrlEnhs §7180 o3 S HETL H 2 Ao
2 oo

lo

r

4, 38

429 9] #21 DO, BOD, SS, T-N ¥ T-P2] 4%
AT B SRS WSS S02 Uehto
o, 41517 FLEAD pH, S WA, A L B
Gol 9 EF §E Aol § HUAN|ES W
Seohe Aow Lelgtom, E Coll wat w3 v

Bt 5984l 7FE Beshe Ao vehdt
t}. ¢ 232 n]Fo] Birm filter 332 %-83}o] UF
AT AAAY Al FHF b= 2 Aol 74
SHA] oF FUETo AFEES Aleftt 8=
$571%S WE BESIE Ao 2 Ueht 59849
o o84 HA18G MBS, FASFR A
R e e A0 R
Birm filter @ UF membrane 2. &4 H71E ¢
3l UFte] SEM Y EDX E-A431 A} oF 57%7} EH\_
o)L, Al4rolog HAE|gjonm Hy|Eo] A
7] gFo} 57| 2R ks 7] oJah u} ""g.Eﬂ %
= Aoz wErh B3 AR A W o] A9
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