Polymer(Korea) Vol 23, No. 3, pp 434-442 (1999)

UV ZAE o] €8 Polyethylene Gylcol MacromerZ}
etz eq ute] AM=Z2} Bovine Serum Albuming % ¥354

%3 - A - I GF!
gy eta Foo e 34853
(19983 84 14 H+)

Preparation of Polyethylene Glycol Macromer Grafted Membranes by
UV Irradiation Method and
Their Bovine Serum Albumin Permeation Characteristics

S. H. Lee, J. K. Shim, and Y. M. Lee!
School of Chemical Engineering, Hanyang University, Seoul 133-791, Korea
Ye-mail . ymiee @email hanyang.ac.kr
(Received August 14, 1998)

2 9f: UV ZAbg 3} monoacrylate polyethylene glycol (PEG) macromer& ol 83l &2|Z2
U (PP) @& ¥7 /i35l PEGE 343t we cld T34 2457] 48 4ed &
Ae 7ANY 4 Aok, PEGe] 49 acrylate7] & =9)3le] monoacrylate PEG macromer&
}459ch. Monoacrylate PEGSl =8t UVEAL Alglol Z7Hg45 ool JZES:
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ABSTRACT: An anti-protein stained ultrafiltration membrane was prepared by grafting
monoacrylate polyethylene glycol (PEG) macromer onto a polypropylene (PP) membrane with
UV-irradiation methods. PEG-grafted membranes can decrease the fouling resulting from the
protein filtration. Monoacrylate PEG is prepared by inducing the acrylate functional groups to
the end of PEG chain. Degree of grafting increased with the monomer concentration and
UV-irradiation time. The surface modified PP membrane prevented the protein from staining
the membrane. The permeation flux of 2 non-modified PP membrane decreased, while those
of other modified PP membranes did not decrease as such. Also, the permeation flux of bo-
vine serum albumin (BSA) solution showed minimum values near the isoelectric point of pH
5.0 and increased apart from pH 5.0.

Keywords: ultrafiltration, UV-irradiation method, polyethylene glycol, bovine serum albumin
(BSA), polypropylene.
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Figure 1. Anti-fouling function of the PEG chain
grafted onto PP membrane.
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Figure 2. Synthesis of monoacrylate PEG.
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Figure 3. FT-IR spectra of PEG(a) and monoacrylate
PEG(b).
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Table 1. Degree of Grafting of PP-g-PEGA Pre-
pared by UV Irradiation Method

monomer conc. irradiation  degree of

membrane o' (G/v)  time(sec) grafting (%)
PP-1 - - -
PP-¢PEGAL 5 30 23
PP-g-PEGA2 10 30 35
PP-gPEGA3 10 60 44
PP-g-PEGA4 10 180 7.1
PP-g-PEGAS 15 300 20.1

4000 3500 3000 2500 2000 1500
Wavenumbers (cm™')

Figure 4. FT-IR/ATR spectra of nonmodified PP
membrane(a) and PP-g-PEGA4(b).
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Figure 5. Effect of PEGA concentration on degree of
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Figure 6. Effect of UV irradiation time on degree of
grafting of PP membranes.
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Figure 7. Field emission scanning electron microscop-
ic (FE-SEM) photographs of PP-1(a), PP-g-PEGA2
(b), and PP-g-PEGA4(c).
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Table 2. Effect of UV Irradiation Time on Physi-
cal Properties of PP-g-PEGA Membranes

tensile strength elongation at break

membrane (kgf/cm?) (%)
PP-1 526 108
PP-g-PEGA3 475 85
PP-gPEGA4 507 59
PP-g-PEGAS 471 54
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Figure 8. Flux decline of pure water through PP-1

membrane due to the compaction effect.

Table 3. Permeation of BSA through PP-g-PEGA
Membranes Prepared by UV Irradiation Method

monomer irradiation degree of . .
fi
membrane oonc. time grafting repction. JIUX

2

swh) (e () 0 Lmh)
PP-1 - - - 69 54.8
PP-#PEGAl 5 30 23 81 594
PP-g-PEGA2 10 30 35 80 578
PP-g-PEGA3 10 60 44 82 576

PP-g-PEGA4 10 180 71 78 349
PP-g-PEGAS 15 300 201 8 33
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Figure 9. Effect of time on J//J, of 0.05%(w/v) BSA
solution through nonmodified and modified mem-
branes. PP-1(0), PP-gPEGAI(A), PP-gPEGA?2
(o), PP-gPEGA3(e), PP-gPEGA4A), PP-g
PEGA5(w).
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Figure 10. Effect of pH on permeate flux of 0.05%
~ (w/v) BSA solution through nonmodified and modified
membranes. PP-1(0), PP-g¢PEGAl(a), PP-g
PEGA2( o), PP-gPEGA3(e), PP-g-PEGA4(A), PP-
g PEGAS(w).
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