obdooONFOoooooooono
goougon

E-mail: 9221185@mail.dyu.edu.tw

g
OO0000OO00O0D00OO0O00DOOO0ONaCIONa2sO40PEG2000PEGOOOD D00 DODOOOOOOOOODOOOO
OO0000OO0O00D0@EODOOO0O510-4molar fractionD O O O O O 60~140 psi)O O O O O O NaCld Na2sO40 PEG200
0 PEG6000 O OO0 O O 20~40%0 89~96%[1 46~54%0 93% 0 0 00 0000000000000 0O0O0O000O0O00b0O0
OO0O0O0OO0OOOHydrosepO0 00000000 OOOO0ODOOOO0ODOOOOODOOOOODOO OOOOOKIMuUra
OSourirgun0 OO0 OO0 0O0O0OODOO0OCOODOOOOOOODOOOOODOODoOISm/sOONCIDODODOODOODO
O0557x 10-6 m/sCO OO0 AdODO4.7810-15mI 000000 0ODOO050m/s0ONa2sO40 0 000ODOODOO?2.2910-7
m/sC O O AidO O 3.56 10-1 (m)Od

OO0 :NF; 00,0000
(HRN

0odobogoooobooo.opooobooooobooDoobOOooOo.bObObowWiODDODOODO..DODOODOO
googdoooooo.o.0oowvbOO0O0OOO0OO0OO0OO0ODOO0O0ODOO0ODOOOO0ODOODOODODODOwIDOODOODOO
00D0D000000oOob0oooD.0oo0Oviibooo. 000000 0.O000000DbO0000D..00.WwWiID DO
goo.oooboobobbooboooboobobDbobo.xbooboo.oboobobobobDoobooboobo
OO0xi0DOO OOooOoooooOoooooooobooooooo0o.AnAgooooooooooobooooooo
oboo0.l11z200booogoboboooooboboboooboobobo.230b0gooboooobobboooboOoon
... 2000 Jb0o0o0ooobo0oboooobobooooobooon...., 3210 0000000o00oboooo.oogoo
goo... 3lriajoooOooooob.oboob.oboobooooo.c421200000b0.bOob0..Ob0.0boooog
g..521300o00o0ogboooo.gogo.0ooboo.s214000boooboobo.o.boob.obooo.o.s22
NFOODODODOOD.0oob.00b0 obo.0823NFOOODO0ODOO0DOODOOODO0ODbOO0.D11240000
gbooobgoobobbobooboob.424100000000000000DO..O0D00O...14242000000
gbooobgoobobbobooba4243000000000O0O0O0O0ODO ODO0ODODO 24400 0000DODO
gbooobdoobob.o.blsoob oboobooboobooboobobooboob.02130b0oooboooo
gbooob .boobobo.boooz21320000b0o00boo0oooo.cooboobo..02232100000000
goooboo.obgbb223220000NFO000D00O0DO0ODOOO.O000.26323000000000000 O
0.0b0oobg27r3240000000000000000O0000O00.28330NFO D0 DOODOOODOO OOOODOO
oboo0d29340000000000DO00DO0ODODODODO DOOUDOODODODOODbDOODOODODOODO..
obooob0osBs3410000000000b000DbO0OD00O0 ObOoO0b3B4200000bU00bOobDbOOobDOoODbOon
0.03k43000000000000DO0O0O0DODO....00..3%4400000000000D000D0OODOODOO...
46000 00000O0O0OODOOODOOODOODOODDOOD.O.SS0Db00Db0ObDbOObDOObDO.bOobODDbDODO
gooobgoos700b0 0210000000000 0D00ODbDOO0DbOODDOObOO.OAS022000000000
goooboobobbobooo.g.esb3ligooonogoo ooboboooboobooboo.O.b2203.2
DiGianoU O DO OOUOODOOOOODOOOOODOOOO0.22033000000000000DO000O0DOOOODO..
0024034000000000000000DO0C0O0O0ODOO0OO..00410000000000O0NCIDOOODO
obooobob.0s3d0420000000000Na2sO400000DO0O00O0OOO 3043000000000
OPEG2000 00000 O0OOODOO3BO440000000000PEGROOD OO ODOOOOODOO360O45000
OONaClONa2sO4A0 OO O0OOOOCO.0O.0.4004600000PEG2000PEGEOOD OO OOOODOOOO.41
O470Na2sO40 00000000430 C00000O000..043048NClOOO0O0O00ODOOOO0ODOOOOODO.
gboodb.44049Na2sO4A0 000000000 0O0O0OO0OOO.O.000.440410PEG20000 00000000
OO00O0DOb0.0b00.0450411NaClONa2sO4A0 000000 DO0O0OOODOO0OOO.460412Ad0O0OODO0O
O000DO00O000O0bOo0oOoDO47rb43NeClO0ODODOOODOODOOOO.OODOD..O 480414
Na2SO40 000000 0Db0O0b0Ob.Ob00o0bOoo480415PEG200 00000000 O0ODOO.0Db0OO.OO
0490416 PEGAOOD DO 00O ODOODOOOOOD.ODOODO.OS0DO41700000O0NCIDODOODOODOOO



O.000.051041800000Na2sO4A000000O0O0O0OODOODOO..O0520419NCIDO0O0OODOOOOODOO
oo0oOo.0o.0.0.05s53042000000NCIDDODOODOODOODOOODOODOOD.ODOO..O0O52

goon

0000?00 00000000000000000000C0O00DOO00D0O00O0D0OO0O0O0O0O0O0O0OO0s88d600 20000
0000000000 ONFOOO0D0OO0000000000:0000000000000000000O0:NSC
88-2211-E-006-0230 00880700 200000000000 DOOO0OOOOOOOOOODOOO0OODOOO@OO)OOOooOoD:O0
O0000o0o0oooooooooossdsin?0 0000000000000 Oo0ooO00ooo0ooo0 0cgoooooon
ggdel O ?0000000000ONFOODODODOOOOO0OO0OO0O0O0OU00O0OO0O0OOOODOODODOODODODODODODO:ODDODODOOOOO0
000000000000DO:NSCOODO90O800 ?Alborzfar, M., Jonsson, G., and Gron, C., “ Removal of Natural Organic Matter from
Two Types of Humic Ground Waters by Nanofiltration” , Water Research, Vol.32, pp. 2983-2994, 1998. ? Amy, G., et al., “* Removal of
Dissolved Organic Matter by Nanofiltration” , Journal of Environmental Engineering- ASCE, Vol.116, pp.1200, 1990. ? AWWA Membrane
Technology Research Committee, © Committee Report: Membrane Processes” , Journal of American Water Works Association, 1998. ? Bowen,
W.R., Mohammad, A.W. and Hilal, N., “ Characterisation of Nanofiltration Membranes for Predictive Purposes -Use of Salts, Uncharged Solutes
and Atomic Force Microscopy” , Jour. of Membrane Science, Vol.126, pp.91-105, 1997. ? Bowen, W.R. and Mohammad, A.W., “ A Theoretical
Basis for Specifying Nanofiltration Membranes — Dye/Salt/Water Streams” , Desalination, VVol.117, pp.257-264, 1998. ? Cheryan, Munir,

“ Ultrafiltration and Microfiltration Handbook” Technomic, pp.46, 1998. ? Cho, J., Amy, G., and Pellefrino, J., * Membrane Filtration of
Natural Organic Matter: Initial Comparison of Rejection and Flux Decline Characteristics with Ultrafiltration and Nanofiltration Membranes” ,
Water Research, Vol.33, pp. 2517-2526, 1999. ? Clark, S., et al., “ Low-Cost Membrane Filtration in Offing” , Waterworld News, Jan/Feb,
pp.17-18, 1992. ? Conlon, W., et al., “ Membrane Softening Comes of Age” , Journal of American Water Works Association, VVol.81, pp.47,
1989. ? Dard P., Cote P., Seberac P. and Ortiz R.S. “ Drinking water Production from High Sulfate Mine Water by Nanofiltration” , In
Proceedings of the 1995 Membrane Technology Conference, Reno, Nevada. 1995. ? DiGiano, F.A., Arweiler, S., and Riddick Jr., J.A.,

“ Alternative Tests for Evaluating NF Fouling” , Journal of American Water Works Association, VVol.92, pp.103-115, 2000. ? Dykes, G. and
Conlon, W., “ Use of Membrane Technology in Florida” , Journal of American Water Works Association, Vol.81, pp.43, 1989. ? Gaid A. et al.,

“ Performance of 3 years’ Operation of Nanofiltration” , Desalination, pp117-149, 1998. ? Garba, Y., Taha, S., Gondrexon, N., and Dorange,
G.,“ Cadmium Salts Transport through A Nanofiltration Membrane: Experimental Results and Model Predictions” , Water Science &
Technology, Vol.38, pp.529-535, 1998. ? Garba, Y., Taha, S., Gondrexon, N., and Dorange, G., “ Mechanisms Involved in Cadmium Salts
Transport through A Nanofiltration Membrane: Characterization and Distribution” , Jour. of Membrane Science, VV0l.168, pp.135-141, 2000. ?
Jacangelo, J., etal., “ Assessing Hollow-Fiber Ultrafiltration for Particulate Removal” , Journal of American Water Works Association, VVol.81,
pp.68, 1989. ? Lee, S. and Lee, C.-H., “ Effect of Operating Conditions on CaSO4 Scale Formation Mechanism in Nanofiltration for Water
Softening” , Water Research, Vol.34, pp.3854-3866, 2000. ? Lee, S.H., Kim, J.H., and Lee, C.H., “ Analysis of CaSO4 Scale Formation
Mechanism in Various Nanofiltration Modules” , Jour. of Membrane Science, Vol.163, pp.63-74, 1999. ? Marianne N., Lena, K., and Susana, L.,
“ Fouling and Retention of Nanofiltration Membranes” , Jour. of Membrane Science, VVol.98, pp.249-262, 1995. ? van der Meer, W.G.J., Aeijelts
Averink, C.W., and van Dijk, J.C., “ Mathematical Model of Nanofiltration Systems” , Desalination, VVol.105, pp.25-31, 1996. ? van der Meer,
W.G.J. and van Dijk, J.C., “ Theoretical Optimization of Spiral-Wound and Capillary Nanofiltration Modules” , Desalination, VVol.113,
pp.129-146, 1997. ? Mehiguene, K., Garba, Y., Taha, S., Gondrexon, N., and Dorange, G., “ Influence of Operating Conditions on the Retention
of Copper and Cadmium in Aqueous Solutions by Nanofiltration: Experimental Results and Modelling” , Separation and Purification
Technology, Vol.15, pp.181-187, 1999. ? No?l, .M., Lebrun, R., and Bouchard, C.R., “ Electro-nanofiltration of A Textile Direct Dye Solution
", Desalination, VVol.129, pp.125-136, 2000. ? Poti? M. et al. :Nanofiltration: A New Technique for the Defluoridation of Drinkable Waters
inFrance and inSenegal” , presented at International Conference on Membrane Science and Technology,June 9-12, Beijing,China,1998. ?
Pontius, F.W. and Diamond, W.R., “ Complying with Stage 1 D/DBP Rule” , Journal of American Water Works Association, \Vol.91, pp.16,
1999. ? Reiss, C.R., Taylor, J.S., and Robert, C., “ Surface Water Treatment Using Nanofiltration -Pilot Testing Results and Design
Considerations” , Desalination, VVol.125, pp.97-112, 1999. ? Siddiqui, M., Amy, G., Ryan, J., and Odem, W., “* Membranes for the Control of
Natural Organic Matter from Surface Waters” , Water Research, Vol.34, pp.3355-3370, 2000. ? Tan, L. and Amy, G., “ Comparing Ozonation
and Membrane Separation for Color Removal and Disinfection By-Product Control” , Journal of American Water Works Association, VVol.83,
pp.74,1991. ? Tan, L. and Sudak, R., “ Color Removal from Groundwater by Membrane Processes” , Journal of American Water Works
Association, Vol.84, pp.79, 1992. ? Taylor, J., et al.,“ Applying Membrane Processes to Groundwater Sources for Trihalomethane Precursor
Control” , Journal of American Water Works Association, Vol.79, pp.72, 1987. ? Visvanathan, C., Marsono, B.D., and Basu, B., * Removal of
THMFP by Nanofiltration: Effects of Interference Parameters” , Journal of American Water Works Association, VVol.32, pp.3527-3538, 1998. ?
Waypa J.J., Elimelech M. and Hering J.G. “ Arsenic Removal by RO and NF Membranes” , Journal of American Water Works Association,
Vol.89, ppl02, 1997.



