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R ok B dFdME &5549 PP AZdgute] HAHE FAEY A4 Exv9l 2-hydroxyethyl methacrylate(HEMA), acrylic acid(AAc) 2
methacrylic acidMAAC)E IHZE FH&HT M4 Exdd did 2fZE FikgoN E/M8e 4o =4d ge 2T ELH e
g ZAEIE oY, ol did 7 R Fho g dFS nFFYY. P 5 2BZELS dE £UFAL AAck £5F BoA, MAAcE
E/MEs EFHIL 50/50 vol %elA, 28)i HEMAE 25/75 vol %°|ith. 1= Ed PP g34 2299 v E9e¥ e ¥HEAWEE FTIR-
ATR 9 SEM¢E ol &3t #&sgrh £ A4ARe AN&E FA39 2HZEL & =9 7|44 54¢ 37139, 2zt ZEd PP 2
o PPtith B RHA&E7} 718, & R A3e Rxv2 HEMAYS ¢33 9%9 T ZESA /13 £ & RH4EE uyr 58
AAc7t 2 ZER PPZ 2 MAAc/t 28 ZE® PPete] B S3&%E pHY Cu¥dl 98] 24 #9594 HEMAE pHY Cu®'ol 93] A9 itk

Abstract: Radiation-induced grafting of 2-hydroxyethyl methacrylate(HEMA), acrylic acid(AAc) and methacrylic acid(MAAc) onto polypropylene
microfiltration membrane has been studied. The effect of grafting conditions such as solvent composition(MeOH and H:0) and monomer concen-
tration on the grafting yield is investigated. The highest degree of grafting is obtained at a solvent composition of 25% H:0:75% MeOH for
HEMA, pure water for AAc and 50% Ho0 :50% MeOH for MAAc. Modification of the PP membranes with hydrophilic monomers is shown to cause
an increase in the water permeation flux of the membranes. It is found that HEMA is the best monomer to increase the water permeation flux and
the highest water permeation flux is obtained at 99% degree of grafting. The water permeation flux of AAc-grafted PP membrane and
MAAc-grafted PP membrane is very sensitive to environmental pH and Cu® ion, but the water permeation flux of HEMA-grafted PP membrane
scarcely depends on pH and Cu® ion.
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Figure 1. Effect of the solvent composition in water/methanol
mixture on the grafting of HEMA, AAc and MAAc onto PP
membranes at 50 C for 240 min. Irradiation dose on PP is 1
Mrad(at HEMA) or 3 Mrad(at AAc, MAAc).
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Figure 2. Effect of the monomer concentration on the grafting
of HEMA, AAc and MAAc onto 1Mrad irradiated PP mem-
branes at 50 T for 240 min. Using solvents are H;O/MeOH
(25/75 vol %) on HEMA, pure water on AAc and H.O/MeOH
(50/50 vol %) on MAAc.
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Figure 3. FTIR-ATR spectra of the PP membranes; (a)
original PP, (b) HEMA-g-PP, (c) MAAc-g-PP and (d) AAc-
g-PP.
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Figure 4. SEM micrographs of the PP membranes; (a) original
PP, (b) 10% grafted HEMA-g-PP, (c) 52% grafted HEMA-
g-PP.

Table 1. Tensile Strength and Elongation of Original PP,
HEMA-g-PP, AAc-g-PP and MAAc-g-PP Membranes

Membranes  Degree of Tensile steength Elongation

graft (%) (N/mm?) (%)
OPP 0 4453 165.4
19 3.722 20.48

HEMA-g-PP 65 5.339 10.51
120 5.784 6.50
20 4.016 58.56
AAc-g-PP 62 5.681 38.58
99 5.823 27.3

20 3.825 6.47

MAAc-g-PP 63 4535 2.83
103 5.221 1.76
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Table 2. Water Permeation Flux of Original PP, HEMA-g-PP, AAc-g-PP and MAAc-g-PP Membranes

HEMA-g-PP AAc—g-PP MAAc-g-PP
Degree of graft Water flux Degree of graft Water flux Degree of graft Water flux
(%) (L/m” hr) (%) (L/m’® hr) (%) (L/m” hr)
0 0 0 0 0 0
10 0 6 0 6 0
22 2.3 10 53 17 33.1
52 769 26 8.0 48 20.6
88 1444 39 51 63 145
99 1547 68 12 79 9.7
142 987 99 0 109 25
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Figure 5. Effect of pH on the water permeation flux for PP
membranes grafted with 52% HEMA, 26% AAc and 79%
MAAc at 0069 MPa. Water permeation flux ratio is each
permeation flux/permeation flux at pH 3.4.
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Figure 6. Effect of Cu” ions on the water permeation flux for
PP membranes grafted with 52% HEMA, 26% AAc and 79%
MAACc at 0.069 MPa.
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