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The 21st century is called the age of water. It has been requested wastewater not only is processed
up to now but also to reproduce the processing water, and to use it again as water with a high
additional value. Up to now, our company has had results of the water recycling technology that uses
reverse osmotic membranes of the desalting of seawater, the in-vehicle clean water set, and the plant
effluent recycling, etc. In this text, the operating condition in which the trans membrane differential
pressure (TMDP) was not raised, was requested by the fouling model (B value model) about the
driving control method of the security membrane that protected the reverse osmotic membrane. B value
model was able to reproduce the situation of the fouling well caused by COD, and driving that did
not raise the TMDP was possible with the flux that became B =0.

Key Words :
AO000OO0OOO Water recycle
s A Reclaim
i AL it Membrane filtration
woR & K Reverse osmosis membrane
B & O O Fouling
B M = E Trans membrane differential pressure

([Dooooooo)
WEBEODODD MO D0 TAKODO0O0O/AKOOOODOOOOO,
O000#¥0000AK0DHEAHOODODOOO&EAKOOD, OO, EAEOxSO00O0,
TAMEOODOO%HAD, FAREREDHEKOOD,
AKOOODODOf¥00000MmEDDO,

24 MEEREOOODOODO #3# Vol. 5 No. 1 (2008,78)



O 000
AO000000000000000&EDWED

0000, O0%E%0%M0 04000, KO
WADODODDFEOMEOFOODOD, ODO0OO,
KO EJEHEE 8D 25 °C 0 4.18 kI/kg/K, #mE R
00 °CO kD 0.56 Wim/K, 7837200 100 °CO 2.25
ki/kg O @HEIARD O O HekO,” 4y F=%0 0 FMF
000 P#ME0RO00 EEODOODO, O04%RM%ED
00, KO, GEVKOEEADODDO/AO000000
000, 00, ME+O0000006.17X10 ®C-m
ORESFO000&KKD, £HE - 280 WO AR
0000000, #kx02%0%EEKO00FAHD
0000, 00000, AKOBEAEDHFOO0OO00
OZ0MMO0000WKOOO,

—J50, JAMO WO O O, K00 A
O00%0EO, KARLOOEZOOMSLO0O00, O
000, 280K0ORZOOO0O0O0OOO, OO0,
THO K#EE, ARnO%E400, AKOODO0DODOO
O004h00000, HERAKRZED BElkD D
0000, 00, SF00000044M0000
OKOODO0OODOMAOOAEOHEMOOOODO,

AfsO DO, #HAO0KOODODOHERO MDD
0000, 0000R4A000000/&00 %40
AKOODODOOEMODOOMAOO, kooOO
000000 —-#MO0D00RO07RO,)

1. KKOOOOOO@BoaEm
1.1 OOO0O0O0O0 . “NEWater

NEWater; 00000000 O0#OOOODOO
KO BHALED O o KIRO .0 D Ex%0000 0
00000, EFEO0D TH4Ek 000, OO0

2 R PR LT 3

e

KO AKO0O0O00O0OOOOO#OOO0

0000000 Y¥E0%M000/E5000 mi
OFED, KOO)IO0D0O0KERODBKEOOOD
OO0O#FO0DDO, 000, &4, 000000
O KJFED RIEDfE L0 D @&ED 00000000
00, #REREmD BABEMO OO0 00 FARQLEE
AOBAFIAOBREOODDO, B4E, 000, ®O
O07~0 0 &pr0 F/RAEGO BEEHh0 00, 20114F
00 EWNDOKEED30 %0 KO FRoO00,
AREAD FEODODO, FAOAEKDREED B
(MF ) O a0, @2k (ROM) 0000
O W%, M (UV) ZRED O KEKRD RO
ooo,

.2 0000000 A0F00000 00
KBE

EERNEDOODDDOOD FOOO#ARD &RE
160 0 20 50, a0 AN ARO mKo, O
OORBIMELAAD 000000000 +F0000
020000000000,

—ME4E, 00 1004E/I0 &0 0000 KigKO
00, ODO0O0O0ORDOEOOOHKROO, ERH
0000004080000, #EkEOD00

FO  FAKRBKEFI MR (Singapore NEWater)

Bl -
: i HCO
w

|
P

o000 4% wEKE (m’/d) BEh B A

Bedok O #4 32000 2002

0 #1 56 000 2008
Kranji O #l 40 000 2002

0 #4 16 000 2006
Seletar 24 000 2003
Ulu Pandan 148 000 2006
Changi 189 000 2009

< | yy T MK

= < EkEE

#iAKRO L=y b

[ KUBA TV AT I ]

Vol. 5 No. 1 (2008,78)

MR D DODOD DD EH 25



00000KEREMAERD FO BEEHEO00000,

BAE, #/kxR0 8040 00 %2000=M0 ¥
HOOOOWwA#®AKe0O0DD0D0000#®0000
000, wKkEAMeODAEDO0DOmOOO, T
00, FKRAEKDBFAOKRFNOODDO, OO0
000000 [NEwater) O#F0EADODOD
gooooog,

1. 3 H0OEDKEBE

0 HD EFHREAKRED £91 700 mmO {7 EH
0¥MOfFE0000, AREE0D&SOO0ODOO, OA
MO0 00KEREDDOD K3 300 mY4E0 RS
01/2.F000000,% —#%A)I0 %000 H#
OO EO OO OMEMT0 i, BES0 000 EK
RO AFEOODODOOO,

W0, REOODOROMEOODOO/KOODDOO
FEROBEROEBMAODODO, 000, BESOKRE
O 0 00 0 WKk b, fik0 BMOO0O0 T
K0 YK EIGRE, FALEKRD BUKFAD O
ZO0EEODAODODOO, AFOO0O0—BI0 R0
a.

2. H0O/KOO00DO0O B
2. 1 \BAKHRKIEEA

kO YoKkbiED 000, FUrsD 00 KRR
WO 0 ZAREO A0 RO000, O ED BEE
O0000/MNEEERO DO, 40000, 0000
000 MR B0 By 50 RO RO RO — ik
MWODOO, ROMIED FEARD DO OO, AIALEERH
(WO +MF RO O O BRSO @ (UF %)) +RO
ROOO00O, #kOBE0, FiEKiFEo 52, @
OfMEDDOOMEOOOD, |E0D0DRADD
OWwEERBEOOO0O0D O F¥ KO EADD, OO,
MWARKFO Omg/L EESEO00D0D00%ED, 000
MO 000 ROMOORERDIKOOD, iEK
BREMED Omg/L R0 REDO0O0D, ¥0 0K

®0O K & #l
L

B B 0.4 < 0.1
o — <1 <1
pH mg/L 8.2 7.5
R W) mg/L 37700 161
goooad mg/L 10 300 1.4
AR mg/L 6 460 85
HWEO0OO0 mg/L 19 500 34
00% mg/L 4.9 0.4
A% mg/L 3.9 0.7
GRODO0OMO000 M)

J£ RO RO #% Bx0 % &0 0 — B RO AHO 0O O
OFAO0O0D, 00000, kDD #FEHE
JEOSmg/L O ZEMD 0000, ROV OKERFO
w0,

2. 2 TFT 5K EYH il

THRERBO0, KRED/KODFERO O IT BEE T
O00000&#RIOODO, ¥EAKE00%EZ0 K
AROKODOO, 0000, HIGAD THO 0
O#KEFAMADEE0 0000000, Yo A
TFT (Thin Film Transistor : #EO OO OOODO)
et TH0 JEKENNEREO sAD D OO, TFT
ETG0 D PO 00 HKD, MERPEK, miRE
ARSRYEK, RREA#ARYKO MO OO0,
EHCREEKD, 00D Z&HMIE0 0 0 EXUsE R
¥BuSlem L FTOODOMRENEIDD, OO, &g
EAMAYKD, FR00 440000000
OrBEOODOD, SEHMDMKRO ROOO0D0O00
00, 0000, AFEOEMAOOOO, 400
EEfEAKO RIRO D HAAOOODO, A0 0 iG]
O00%k0000, KETHO O A0 JFE00
OFMEO 0000, —F, KEEAEMESKRD, K
#0Z200000ZFE0ARFOO0D, Yoo,
ATLEED OO0 AAED A0 000, 00, EE
RAF AL EREEE  (BCF @ Bio Contact Filter)
0, TOC (Total Organic Carbon : &4 fEmR#E) Kk
040 M0 0 %, MFE+RO BEALEED OO
O000/FMMAEO KEOD00D0,

3. FREERHIE i
AODDDOOEMOKEOOODOOODO G50) M
HEMODODOOWE0D000, 000, LTHEEK
00, KEOKOOA#HOOOOOD, RO ORI
B0 00 ED O MF RO #E0 EEO0 0O, O
000, wtEapeadko00D0D000%
&0, MFED SO0 00 0Ma00,

3.1 1| i

fR0 40 0 EARD O O /BEED B350 00, R
mOODO00O®KOO00 BEDOO, MO0 DOR
WEOWAD KBOOO, EE®E (SS) O %0
&0%A0, pED EEROODO, sSO400
AROBOO0OD0O0MKOEAED®EOODOODOOO,
O000X0O0MT0Z£00000000, MO
HiEODODOOOOD®wEODODDODOOoOoOoooo,
000, fEk, #0500 FEAKRD DO BERD HiR
OSSOMEOMROODOD0O0DOn, kA4EOD
00RO BHOWEEDFEAKDO®EADDO, EYMAE
004000000000, O0D0¥ADOOOO

26 MR D DODD DD EH

Vol. 5 No. 1 (2008,78)



— QLB 7K

Va8 D72
Ve Rt A R K

JE7K

S a1
}ﬁfg

22 RIEA

a\pm i

[
|
OMIFLAMFEIRTH S
ORI A FLNEE I
— FOMRICAET 2 Z &I
KO PRENETL B
i

1l

\\\\~\\\\\ FOVEDRIFLIN R T 5 HERE

KO MHEFEDOD0O0O0O AKX

O0000#£L000, 000000, T3HRPeKk0%
A0, »OiE0 00 R0 BOEED dk0 48D 0
00, Z00&MHEAEHH0 BEOO0D0DE000
O, PAELEDRDBEFOOOADOND 20 A0
00, 000, MAODOORWED 000 H
60 00 Mmoo O,
HOOMAOD DO RYED EMEO00 BEEOD
oooooss0, 000,
O MDD MHFERDDO,
@ O0RYEDMILARED O FOFRD ML
w0 MmO 00 &#FED00,
@ MANDRODBERODO,
OfRE0 00, MAANED 00D HEEMD WEIN K
0 0 O Hagen-Poiseuille 0 X0 O w0 pkO 37
DOD)
d4P,/dt = B- 4P’* (1)
ooao,
B = (QC,—Zp)/(mnLo) X (muQL) "*

2
X(1/2>73/Z ( )

P :JEJ; [Pa]
Q@ : ¥igE [m*min]
C, : OORE [kg/m?]

t o FER [d]

L :fifLED [m]

n AL [—]

o 00 [kg/m®]

Z WiEFEHFDODOOBREE [mYd]

BO, HEODWED M (QC,) Ok (Zo) O
D0000FO4R¥O, 0000 BfE (Balance
coefficient) OF OO0, BfEO OO O 440 O f&RH
ZF0 RO 00 #EEED /g0 00,

3.2 BIEO DO &

OO/ EXRMFERSZEREOOODDD, HE
WFE R (Flux) 1.44 m/d O @/kK0 O BHAD B ZEE
OFAZM 000 B0 OO0 OOOOOOOO0O0
O0ROOR0, 00000000 0O0O0O000O
FRO B0, BMEODODODOMARD BH400
O\H0000000000,

=0O AMEAXHFERPLRED DO OO R

I AT A

ME PVDF (0O 0ODO4k0 000 O4#AS)
INFRRIFLES 0.1xm

B 1 At %0 m?

0000044t | OinchXOm

Vol. 5 No. 1 (2008,/8) MR D DODOD DD EH

27



200

40

)

30

Flux 1.44 nvd

@ COD#fi
- SRR
O IR EE £
JEMZE RS |- 150
(;ZZ
Flux 1.2 m/d 1 100

COD & fif& (gCOD/m?/d)

iR ZE  (kPa)

HinH & ()

KO MREFODOO0O0O0O00D0000

O
10
O
y = 574x+6.7

COD £t (gCOD/m2/d)

0 0.02 0.04 0.06
Bi#
RO B0 COD &fi&D %

R0 0, BED BFED WED AfrD FHES
000000000000, HH0WEDEED
OO0 coDUOMED, BEO U0 MO D, EO
0 BfED COD A &D /R0 <0, OO0 B =0
(BEMzZED EF 000 E#E5%0) 000 CoD &
Wi (yY i) OkOOO, 6.7gCOD/MYd O, i
A COD fii (CF#J5.7mg/L) DO 0D OO0 Flux O &
HOOOD12mdOOOO, OO0, #HfE83HHDO
OFluxO12mdO FOO&EODODOO, OO —
FEOEMAFEO0ER0 0000000 (®a),

00000, gkOKEOODODREDOODOOO
WHOODODODOO, MFBEED®EIED EisD F280
goooooo,

O 000
20HEACL Y, BEAKALEERARD RO O #EREO OO,

O00000%4E, HKk0mE0 0 /KED O A0 0
O00mBEOODDOD, 000, #HAMAARED O
009, 200 MO KD Ao 0000000,
MO0 FAAODDDDOROODOOMRMAROO0O00,
EOFROEDO, BEMOAARLODOD, 000
O, O OMEO0000D00000o0n, o
0400000, HARSEFEFI0 000 KD 8
AO0O, AKODODOODOMRAO O FEEFOHEODOD
oo,

AODO0DO0OEHOOODOO, OO0EXROOO K
OMREO0 EEOOO0DO, BOOO0O0000 #HEo -+
00000, DOMEDREOOODO, 440,
00000 EO0ODSEED RO M0, A0
WMADODOOD®EmOMTD X0 0000000 M
HEMOOD, 0000000 MO0O0O000,

[ZZ& k]

O) =Js : KO BEREfL, T 3ERA<s (2004), p.l16

0) EEzmE L - KEFRAKEIRES © FRRLI9FAR B
ADO K& (2007), p.50-54

0) R, iRER, B FEM  MEREED00D0D
000#%, Vol2, No.2 (2006), p.12-18

O) WEERE, KERZ #0000 0 H24#, Vol4s,
No.2 (2003), p.18-22

0) E4d : AERED D000 00 B, Vol.3, No.l
(2006), p.8-11

0) Rz, FEE—, AILE, ERINTE
AKBREE PR (2005), p.43

. #5390 H

28 MR D DODOD DD EH Vol. 5 No. 1 (2008,8)



