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£ UV ZAPPC= poly (ethersulfone) PES ]l 1,2,3,4—butanetetracarboxylic acid(BTCA) & I~ E
TEY, o) oFISAIA PES Sol2ugls Moo, ol5e] 7 2 548 BRISISItE PES ol ngt
ko] JHZEST} opuIFkE-E WS- A7l wle} Z71E1 o, 80l Hoh 134%, 1.20 mmol/go]th PES 20]
2wghke] 7] QR 400 T2 Br/iankso] Xage] e} 7haselt). PES Sol2wghtke] %57k
ofmighgo] 7Kgkl whe} 68.1°~40.2°2 AAsigl o, g7} o] 2w3Ege UV ZARRIe] S713tel met
B0 M o2 F7IeSIck Bgt uke) Fqt 71%-2] 7|9} H|EHA2- PES vl PES—g—BTCA &84, PES
Solemstte] g=o]glom, HH7|F A7FES 624.8, 359.7, 138.5 A, HIEHALS 10.1, 9.7, 1.7 m*Y/gol itk

Abstract : The PES—g—BTCA membrane was synthesized by UV irradiation method and then used to
be modified into the PES anion exchange membrane by the amination reaction. Their chemical structures
and adsorption properties were investigated. The degree of grafting and amination were increased with
increasing the reaction time and had the maximum values of 138% and 1.20 mmol/g at 80 min,
respectively. The initial thermal degradation temperature of PES membrane was 400 ‘C. Which was
reduced as the surface modification reaction had proceeded. The values of contact angle for PES membrane
were decreased from 68.1 to 40.2° with increasing the extent of amination, the water up—take and ion
exchange capacity were also increased with increasing UV irradiation time until 80 min. The average
pore size and BET surface area were decreased in order of PES, PES—g—BTCA, and aminated PES ion
exchange membrane. Their average pore sizes were 624.8, 359.7, and 138.5 A, and their surface areas
were 10.1, 9.7, and 1.7 m%/g, respectively.

Keywords : UV irradiated polymerization, BTCA, poly (ethersulfone), amination.
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Table 1. Basic Properties of Poly(ethersulfone) Membrane

Value
ITEMS Physical Mechanical Thermal ASTM
property  property  property
Density (g/cm’) 1.37 - - D792
Water absorption, 24 hrs (%) 54 - - D570
Tensile strength (psi) - 12200 - D638
Tensile modulus (psi) - 385000 - D638
Tensile elongation at yield (%) - 6.5 - D638
Thermal conductivity B B 380 Cl177

(x10™* cal/em secC)

ageke] Az 9 54 71
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Figure 1. Scheme of UV irradiation system.

Table 2. Surface Modified Conditions of PES Membrane by UV
Irradiation Method

Matrix Irradiation  Irradiation  Temp. Distance BPO  TiO,
time (min) intensity(W)  (C) (cm)  Wt%) (wt%)
1 20 450 25 15 0.1 0.1
2 40 450 25 15 0.1 0.1
3 PES 60 450 25 15 0.1 0.1
4 80 450 25 15 0.1 0.1
5 100 450 25 15 0.1 0.1
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Figure 2. Reaction route and mechanism of PES anion exchange
membrane by UV irradiation.
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Figure 3. Effect of irradiation time on the degree of grafting of
PES membrane.
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Table 3. Elemental Composition of PES Membranes by EA

Carbone Hydrogen  Nitrogen Sulfur
content(%) content(%) content(%) content (%)
PES 61.8 4.0 0.0 8.9
PES—g—-BTCA 59.6 3.4 0.0 8.8
APES 60.2 4.1 2.1 8.0
Table 4. Contact Angle Values of PES Membranes
Irradiation time Contact angle (degree )
(min) PES APES
0 79 -
20 - 68.1
40 - 54.3
60 - 474
80 - 36.2
100 - 40.2

S )

(a) 79° (b) 68.1° (c) 54.3°

(d) 47.4°

(e) 36.2°

(f)40.2°

Figure 7. Effect of irradiation time on the contact angle of PES
membranes. Irradiation time, (a) O min, (b) 20 min, (c) 40
min, (d) 60 min, (e) 80 min, and (f) 100 min.
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Table 5. BET Surface Area and Average Pore Diameter of PES,
PES-g-BTCA and APES Membranes

BET surface area Average pore

Membrane (m%/g) diameter (A)
PES 10.1 624.8
PES—g-BTCA 9.7 359.7
APES 1.7 138.5

40 |—O0—PES
—A— PES-g-BTCA
—0— APES

N, adsorption (cm®/g)
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Relative pressure (2/7)

Figure 10. Adsorption isotherm curve of PES membranes by

BET using nitrogen absorption at 77 K (O) PES, (A) PES—

g-BTCA, () APES.

Table 6. Mechnical Property of PES Membranes

Tensile strength  Tensile elongation

Membrane (kgf/cm®?) (%)
PES 857.74 27.74
PES—g—BTCA 688.12 25.65
APES 488.23 23.22
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