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2 Y N Egu ARE Hsto 71E9 B AAte R F2 ALE-FHT Polysulfoned- o]Rd}
FAgAo] Hold Polyethersulfone?t o & djdlsle] =|x|e}E- 2l Azl old mE Hitute] A52 Alw H
ston ola] 7zt AME Axwe] Feg Hrlste 7 dAE HA 24& F1A gy}, AA$E Polyther-
sulfone®} Polyvinylpyrrolidone 8] ZAJol aje} ztzt Algsigod, B4E L AMEgH e 25t m-Phenylene
diamine®} Trimesoy! chlorideS uh-$-A]#A A Za}¢cl.

Abstract: The performane of prepared Thin-Film Composite membrane depends on supporting membrane,
concentration of monomers, dipping time of supporting membrane into monomer solution, reaction time between
monomers, curing temperature and time and posttreatment. This study was conducted for searching the optimal
condition for making the composite membrane. For this purpose, supporting membrane and composite mem-
brane was made under various condition and at each step were tested.
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Table 1. Comparison of Properties of PSf and PES

[8,9]
Properties PSf PES
Tg(C) 182 220
Tm('C) 200 230
HDT(T) 174 205
(1) {1
Thermal Thermal stability 13(5)(2) i;g‘“
properties

Coefficient linear
thermal expansion
Thermal conductivity

52-56 55

012 [0.14~0.19

(W/mK)
E(GPa) 2.6 2.6
0(GPa) 70 84
Mechanical (%) 50 40
properties Izod impact(J/m) 69 90
Dielectric strength
(KV/mm) s
Chemical | Water absorption(%)| 0.23 043
properties | Solubility parameter 218 22.9

Optical Light transmittance | 70~85 | 70~85
properties | Refractive index 1.63 1.65

Table 2. Stress Crack Resistance in Chemical Envi-
ronments for Polysulfones'® {8, 9]

PSf PES
§=21.8 §=22.9
(J/cmB)IIZ (J/CmS)I/Z
Aromatic hydrocarbons 10 8
Aromatic-aliphatic 7 5
hydrocarbons
Alcohols 4 3
Esters and ketones 10 9
Chlorinated hydrocarbons 10 7
Aliphatic hydrocarbons 4 1
(a) Rating scale : 1-excellent; 5-good; 10-very
poor.
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Fig. 1. The nomenclature of manufactured compos-
ite membrane.

3.2, X|x{gfe| H=
1) agA 249 wis}
PES& NMP, DCM3}o} E§H4-<f $of Ay
20, 21, 22, 23, 24wt% 2 Wi3}A)7IHA At
2) 71F84A9 =4 #Hst
71284 4]9) PVP: PESe] Az iyt g2
A7l on 20, 40, 60, 80, 100% o] u]-&E w3}
A7 A Agskglc)
3) AlzA
@ Castingr18] =4
54 0.30mm(AAA 2§
@ EvaporationA] 8] 27
Ag, AdEE 50+15%04 187
t}.

2 Agsta

@ GelationA]2] =4
Gelation bathe] &&=
Azb Bob A7

014 4CE slgleo 2

3.3 Hnzgt

1) MPD9| = 9 g4z

0.1, 0.3, 05, 1, 2, 3wt% (0.016, 0.043, 0.08,
0.16, 0.32, 0.43 mul%) 747 ¥ g es 2+ Fro
dale] 10, 30, 50, 70#te & AL wislA)F)
o A e

2) TMCH 5= 2 &3A2

0.1, 0.5, 1wt%(0.0429, 0.215, 0.429mol%) <]
HellA 0.5, &7t AR wstAlgle AY
3} odch,

3) dxEe 9 A7t

113C ol 4 1587ke 2 A&sl o).

4) FHe A% 9 Az

Ethanolel] 1417} Ba@sl= Aoz Agsigc)

3.4. XXt ¥ S§9e 45 A

AR Gojofa AYPFA A FFte i
o AgRA NN AAst e AT A2} A
29 45 A¥FAE 244 Fig 29 Fig. 33 2t

L

S we—ry .~ 5

1. Supporting table 2. Supporting fabric 3. Casting knife

4, Casting roller 5. Tension roller 6. Motor

Fig. 2. Schematic diagram of membrane casting ap-
paratus.
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Fig. 3. Schematic diagram of UF and RO experi-
mental apparatus.
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[PES(Polymer)] [ NMP, DCM(Solvents) | [PVP(Additive)|

Kk—— Mixing

Doping solution

Casting on nonwoven fabric —)
Evaporation
Gelation in bath

Nascent membrane

Dipping into MPD solution
Dipping into TMC solution —
Curing at the Oven ————3
Posttreatment in alcohol —)

[ Thin-film composite membrane ]

Fig. 4. Schematic flow chart of manufacturing the
RO composite membrane.
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Fig. 7. The molecular weight cut—off characteristics
of PES and PS membrane.
(at 1 Kgi/cid, 1 wt % of PEG)

8.0

seese PES conc. : 24 wt%
ssea® Commercial PSf memb.

6.0

4.0

Flux( x 10%cm®/cm? sec)

2.0-

0.0

PEG MW(Log,o(M. W.))

Fig. 8. Comparison of permeate flux of prepared
PES membrane and PS commercial mem-
brane for various molecular weight of PEG.
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Fig. 11. The SEM photographs of PES manufac-
tured membrane(above) and PS commer-
cial membrane (below).
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Table 3. The Pure Water Permeability Coefficient
(Lp) of Various Membranes

Membrane type Lp x 10°(cm/s MPa)
CM(PES)-0.3/50-0.3/3-113/15-3-(0.2) 53.5600
CM(PES)-0.3/70-0.3/3-113/15-3-(0.2) 48.1502
CM(PES)-0.5/30-0.3/3-113/15-1-(0. 54.1540

CM(PES)-1.0/50-0.3/3-113/15-2-(0.2 28.5940

2)

)
CM(PES)-1.0/70-0.3/3-113/15-3(0.2) 22.3840

)

)

CM(PES)-0.3/70-0.1/3-113/15-3-(0.2 38.1540
CM(PES)-1.0/70-0.5/3-113/15-5-(0.2 41.9500
CM(PES)-2.0/70-1.0/3-113/15-4-(0.2) 50.5870
CM(PES)-2.0-2.0-115-15-22(0.07) 58.0742
CM-2.0-1.0-00-15-5® 8.552

TFC 45.2280
SU-700 62.6200
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Fig. 12. The change of rejection according to vari-
ance of MPD-TMC concentration.
(at 40 Kg,/cni, 5000ppm salt solution)
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Fig. 13. The change of permeate flux according to
variance of MPD-TMC concentration.
(at 40 Kg,/cni, 5000ppm salt solution)
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Fig. 14. The SEM photographs of PS supporting
membrane before the reaction(above) and
after the reaction (below).
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Fig. 15. IR analysis of prepared TFC membrane.
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Table 4. A and B Values of Various Manufactured
Composite Membrane in Pusch’s Linear

Model
Membrane A | B(x1(®)
CM(PES)-0.3/50-0.5/3-113/15-3-(0.2)| 0.831 0.144
CM(PES)-0.3/70-0.3/3-113/15-3-0.2)] 0.747%  3.525
CM(PES)-0.5/30-0.3/3-113/15-1-(0.2)| 1.2651] 1.6266
CM(PES)-1.0/70-0.5/3-113/15-5-(0.2)[ 0.9451]  2.0458
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