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FIG. 1

Table 1 Synthesis conditions for TFC FO membranes

Membrane Substrate via phase inversion Rejection layer. vig intgrfacial
ID polymerization
PSt NMP PVP LiCl Thickness MPD SDS Water TMC in
(wt.%) (wt%) (wt.%) (wt.%) of casting (wt.%) (wt.%) (wt.%) | n-hexane
solution (wt/v.%)
(um)
TFC-1 17.5 82.0 0.5 - 175 1.0 - 99.0 0.05
TFC-2 15.5 81.0 0.5 3.0 150 1.5 0.1 98.4 0.1

FIG. 2
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FIG. 2 (CONT.)

FIG. 3
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FIG. 3 (CONT.)

FIG. 4

Table 2 Characteristics of FO membrane substrates *

Sample Thickness © Porosity s value ¢ Pure water flux | Contact angle
() (%) (mm) (L/m’.h) ©)
S-1(TFC-1) 76.1£3.0 77+3 071+0.14 107 =10 56+1
S-2 (TFC-2) 72.8+0.7 8242 0.67+0.17 19015 53+3
CTA-HW® 90.0 £ 6.0 (60 °) 64 + 1 0.72+0.15 - 74+2¢8
CTA-W® 44.7+14.1 20 46 + 1 1.00+£0.54 - 69 +2¢8
CTA-NW 144 + 24 50+2 138+026 - 74+31
BW30 152+ 4 35+1 37.5+19.6 - 92+£2"
BW30-0 58.1£5.1 49+ 1 14016 - 9221
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FIG. 5 (CONT.)

FIG. 6
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FIG. 6 (CONT.)

FIG.7

Table 3 Properties of synthesized TFC FO membranes and commercial membranes *

Sample Contact  Surface Water permeability ° NaCl Salt B/A°
angle morphology  (L/m"hbar) (10"°m/s.Pa) rejection®  permeability
) (%) BY (kPa)
(10" my/s)
TFC-1 43+£4 Ridge-valley 1.15+0.16 3.2+05 94.5 47+14 166
TFC-2 45+4 Ridge-valley 1.78+0.23 5.0+0.7 93.4 94+1.9 20+ 6
CTA-HW 633 Smooth 1.19+£0.19 33+05 78.5 256=+1.4 84 +8
CTA-W 73£2 Smooth 0.33+0.04 0.9=x0.1 81.9 4.0+£0.9 47+12
CTA-NW 6442 Smooth 0.46 £ 0.07 1.3+£0.2 92.4 2.7+£0.2 2243
BW30 42+2 Ridge-valley 3.04 +0.44 84£12 92.2 189+14 24+3
BW30-0 4242 Ridge-valley 2.79 £ 0.40 7.8+1.1 86.9 334+43 47+9




10/21

FIG. 8
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FIG.9

Table 4 FO water flux of synthesized TFC FO membranes and commercial membranes

Membrane orientation AL-DS AL-FS

DS concentration 0.5M 20M 0.5M 20M
TFC-1 18.1 44.8 9.53 18.1
TEC-1 (replicate) 16.5 37.8 9.01 16.7
TFC-2 20.5 » 543 12.0 222
TFC-2 (replicate) 19.5 53.1 14.9 279
CTA-HW 15.4 359 9.03 18.3
CTA-W 6.55 229 5.00 12.1
CTA-NW 8.19 21.8 4.42 8.54
BW30 0.44 1.59 0.78 0.48

BW30-0 1.33 2.18 1.09 1.90




(a)

(b)

11/21

FIG. 10
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FIG. 12

b)
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FIG. 13

FIG. 14

FIG. 15
Table 6 Characteristics of substrates prepared for TFC flat-sheet FO membranes
Thickness Contact Porosity Pure water Meal.l flow
oy angle flux pore diameter
Description
0
(pm) © %) (Lm?hbar) (nm)
Substrate
without 67.95 49.01 77.20 205 75.3
mesh
Substrate 163 5230 64.12 509 68.1

with mesh
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FIG. 16

Table 7 Intrinsic separation properties and FO performance of TFC flat-sheet FO membranes

synthesized
Description Water Salt Water flux Water flux Salt flux Salt flux
permeability permeability  (Draw: 0.5M (Draw: 2.0M (Draw: 0.5M (Draw: 2.0M
(102m/s.Pa)  (10%mvs) NaCl) NaCl) NaCl) NaCl)
(L/m’ h) (L/m>.h) (g/m’.h) (g/m’.h)

AL- Al- AL- AL- AL- AL- AL- AL-
DS Fw DS Fw DS FW DS Fw

1 FO

membrane 6.57 3.78 2050 12.00 5429 2218 593 491 19° 306
without 9 8
mesh

2 FO
membrane 2.49 16.20 5890 434 1445 581 264 112 232 267

with mesh

FIG. 17




