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712 (Membrane Separation Technology)0l Ui5t0 sUiof HE JlsdE 286t
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2HMOl A M2 AAMGH ol s AEES ™ot

T e o &2

o

o 4 2A ( Determination of source water quality )
o AE A Bl HH

( Identification and acquisition of candidate membranes )
o AE ZYl M L HFH

( Construction of pilot-testing apparatus )

lgeol MM2 MIED U= MBo tstod = e HAs Size( Diameter

A AEO UM AEIHols WEelo tfsto] 20 e(MF), 82049
(UF) 2212 U0 UY(NF)U thotod #45(Feed Water)& &oll SS, Bacteria 1
2|0 Flux 2459 #sE ol2ie 22 =HSS0| ol &sstAct «st o
A AIRE 24 E Table 13 22 8558 242 Ll Fig. 12 JIE =
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Table 1. 2t2}2] Membrane0ll &t SH& S
Electrical
o X X X
Conductivity
pH X X X
Flow X X X
Pressure X X X
Cl - - X
SO - - X
Ca“”' - - X
Mg*’ - - X
Bacteria X X X
| A | meE | | uEsaN |, | ESR/SEN |
04K || HAW | |9a5U8 || 0A || HEA
HEX

OEER | «—
Fig. 1, #x& 4tnd

2.3 Membrane Testing Apparatus

1) SW (Spiral Wound: LI# &) Type
- 145 -




AMZI1I 20| #XIE F45t0] Spiral Wound Configuration Membrane2 S Al 0l
ZESHAUL

Fig. 2& SW Type® Pilot test ZH|2] HEZE UEIH 210|Ct Zxe
(Pretreatment)= &38|l Sand/Anthracite  Media Filter 12|12 Prefilter2

Cartridge(pore size : 5um )E A X| 5t Ll

_@+ MEDIA | | CATRIDGE
FILTER FILTER

Fig. 2, SW& PILOT TEST Al AHsx
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2) Vibration Shear Enhanced Processing (VSEP : ZlE%2z2))

Vibration Shear Enhanced processing (VSEP: ZIES%&2]) A&J|J|= 0129
NLIZ| Aol A AFEL 200 M 2 5H0 AP BHACTHALE 2).

MelHlsE = Fig. 38 220 2 Pilot test unit® T X 2|(Pretreatment)?} 80|
2

e

=Y 7

il
o
2

tu

gl

& NMESIRA2H, Fig. 42 LAY 22 J1&9 Cross

Flow Filtration} Zl=222|(VSEP)Y Xc2l#elE bl wst0] LIEHH Zi0]Ct.

Permeate -~
RrorPack 7 B Exitvahe
Controt Clrcuitey
Warming: ) - geﬁﬁ:wi{mmm
Shipping Bar must - -f—— Buivabe
be removed prior :
10 operation 1!
Torsion Spring
:r-.ﬁ;i;. v
Istation Mol -~ -

MZH 2, VSEP PILOT TEST UNIT
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Corcersrase Ext Yow Control Qatlet Proveure
Gniag 2

(Bycsrieaty Act vaad Rl Vale) [
ALWAYS OPEN
<
Concertrate Rsturn
i
Faed Retum (Bypaes)
"— FOUE SYie 3na 1Ry ST Dy B Permeate to
sonopcund wack 30 The pimy et Waste or Renytie
Bypass Vake
i iy Feedin
Faosd Pirep “..,
& - Adpetaur: Bol
] [+
O 2
o :g

é'
3
Z-
E
%
ERA.

CAOSSFLOW FILTRATION
Traditional crossflow membsanes plug and fout V<4-SEP*s vibrational energy focuses shear waves at the
because the majority of shear created by the membrane surface repelling solids and loulams within
turbulent flow is away from the boundary layer and the boundary layer. This patented methad atlaws for
canngt efficiently remove retained particles.  This high concentrations while maintaining fong term
inefficient use of shear accounts for the eventual foss sustained rates up to ten times higher than
of flux experienced in traditional systems over time, conventional filtration systems,

Fig. 4, Crossflow vs VSEP
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3.1.1 Microfiltration (MF)

Table 22t Z0| 20 wWe} F549 WEo| AUCEL MFUES2 +2852 12 5H0
PVDFMZ stotXloff THot0d AASIR D ALY2 Table 32t 210, HEYE Agst 2
2= Fig. 59 & UL

Table 2. Raw water Quality of Source waters

Parameter o Concentratmn (mg/ 5 |
Jan | Feb {"Mar | Apr | May | Jun:} Jul + Aug | Sep | Oct | Nov | Dec
pH 701707372171 170|70:69 |69 |69 ]|69]| 68
COD 14122041414 |20({06 12|10 14|12} 14
SS 0410410806 |14[05|07|55|06]|66]| 18] 26
DO 193112110110 11.0(100|102| 73 | 75 | 7.7 [ 105]| 9.8
E-cot: 6 3 0 1 3% | 30| 10 3 16 | 10 2 10
NOs-N 12106 |06 | 0806 08 |NDj12|14111 10| 14

Electrical

Conductivity(us/em) 63 | 61 | 48 | 45 | 49 | 46 | 50 | 78 | 58 | 51 | 47 | 53

Temperature ('C) | 48 | 49 | 63 | 83 |135|185|205|21.1 |21.0(20.7 | 165 | 7.1

Temrbidity (NTU) | 16 | 1.8 | 21 | 21 | 28 | 39 | 42 | 40 | 36 | 23 | 25| 19

Ca™ M4 117 |17 {15 (16 | 19 | 22| 16 | 14 | 13 | 15 16
Mg 6 42 130161 |41 60|33 |41 ;60 |62)| 54 50
SO+ 6 |78 8 | 8 |10 9 | 7 |95| 8 [98| 10| 10
CI 13115 1 1 19 |17 | 15 16 | 16 | 14 | 13 13
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Table 3, Membrane®| Specification

P ize :
MODEL Or,e Stz Material | Manufacture m’/d Active Area
(Micron)
] X 4040F 0.3 PVDF DESAL 143.6 8.4
@ August, 2000 at 21T ®m Cctober, 2000 at 20.7T
A Apral, 2000 at 8.3T February, 2000 at 49T
7
&
. [ * 4
= n ‘ ' ] [ -
% 4 }‘ L4 || .
C)
o
(] A A A4
E 3 r A A A L A s
(0]
o, A
2 A
l L
O Il i 1 1 L 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100
Time(hrs)

Fig. 5, 24 20 W

it

St Wl (JX4040F)

ot £20 Wel HELH L Fig. 63 20| W AAUCL
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Pressure,
kg/cm?

Fig. 6, =201 W& MF(JX4040F)%2| &=ieis)

Table 4. HEY MF Xaj®. & 34w
H '
Feb. 2000 Apr. 2000 Aug. 2000 Oct. 2000
o Meld | Mels | Ma® | Mad | XMa® | XMelE: | MaAX™ | XMl
SSmg/ 1) | 04 |22z 0.6 CPIE 55 2242 7.1 P
COD(mg/ 1)| 22 |=z#=z 14 |gas| 12 |=23s 14 | 213
E-Coli 3 =¥ 1 24 3 24 10 =¥
Turbidit _ ] _ i}
UPIEY L ys | =as | 21 |=2asz| 40 |22zl 23 |=2z2
(NTU)

3.1.2 Ultrafiltration (UF)

UF%2 2282 UAC2 AES AASAC
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Table 5, Ultrafiltration(UF)2}2| Specification

MODEL MWCO(Da) Material Manufacture m*/d
GK 4040F 3,500 PA, Thin-Film DE-SAL 5,67
Fluid
PES 4321 10,000 PES 15.9
systems
08
07 %
L ¢ PA Membrane
.

06 | u - . m PES Membrane
— =
= 05 |
3 ] - u i)
1
w 04 F
(3]
£
)
03 F

! S
02 | ¢ ¢ .
.
01 - 7'
*
O 1 i 1 1
0 10 20 30 40 50 60 70 80 90 100

Fig. 7. Flux—decline

ool ojt 9y

Time(hr)

Temperature(23C)

- 152 -
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Table 6. UFX2|®E 4£2u|m

T EE

FEB APR AUG oCT

g Ax | EnL | A4 | 04 | 244 | Ens | 94 | 14

Turbidit . _ ] o

Hrbidity 18 |25 | 21 | 2as | 40 | 28| 23 |22z

(NTU)

M 15 024 | 135 | <01 12 | <o1 16 | <01

( mg/ 1)

E-coli 8 24 1 E=UN| 5 M 10 <A
2712 Datac= HZEYZ 43| HAISt dataZ M PASH PESY0| dH|=&H S LIEt

LA Ch.

S E79 20| 5 SIHX HEHIS AR A

—

Table 7. Characterization of Various Membranes

o
o

2 ABFRALCH

» MF
Model Pore Size(# m) Material Manufacture
0.2 PTFE Tetratec
s UF
Model MWCO(Da) Material | Manufacture Przasssil;re (}g;:)l\’)v)
AF-10 5,000 PVDF AMT 200-300 78
s NF
o . . Flow Pressure
Model % Rej Nacl Material (GFD) Ps)
ESNA 85 Composite PA 80
ATF-50 50 PA 16 250~450
TS-40 40 PA 25 400~600

Note : AtJ|2 Mool o 6y 23| 04785 F'g
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SURHXE 0|86 NEZH
LFAIZIOl NUHH 22l g0 He glo] FoRdds 8%
JE83 0| M SlRAgLCt
6
——25C ~@—45°C
5‘-
4
L 3
3 \\
—.—
\—*ﬂ\___"_‘
2 ‘ T
1 F
0
o] 5 10 15 20 25 30
Time(days)
Fig. 8. £20 W& MF0.2um) Y4AE 2
Fo7ra0l LASHA Fig. 92t 0| LIEFU AL
8
, 4_ ——23TC -e-5T
6 -
) 5 |
z
=
g 4
3
g
e 3}
2 L
1 L
0 1 I 1 .
0 4 8 12 16 20 24 28 32 36 40 44 48
Time(hrs)
Fig. 9. UF(AF-10) Membrane2 €&t 254 FillR7atH s}



NFotol AIE oA TS-402elols 298 S o
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ot LS E Fig. 104t &0

Permeate flow, L/

——T5-40 —ea— ESNA —a— ATF-50

2 4 6 8 10 12 14 16 18 20 22 24
Time(hrs)

Fig. 10. NF Membrane0l W3t SYeai(12kg/cm?) 1 Y £ 2(5C)0 A

o =
it et gt
Sulfate Removal Conductivity Removal Calcium Removal
100 100 100 —3
87 87
80 20 80
63
o 60
2] 60 54] 60
E 50 51
g 42
A 40 0 40
20 20 20
0 0 0
ESNA ATF-50 TS-40 ESNA ATF-50 TS-40 ESNA ATF-50 TS-40

Fig. 11. Results of on-site testing(Nov. 2000)

Fig. 112 #52 5%t 48urs/cm= 185TCHAM &ASH 20/t
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