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Abstract: The objective of this study was to prepare hydrogel beads which were useful microbial immobilization to remove nitrogen and
phosphorous in the industrial wastewater. Two different polyols(PEG, PTMG) terminated with photo-crosslinkable methacrylate groups were
synthesized. Structures of the prepolymers and the UV cured hydrogels were characterized by using 'H-NMR and FT-IR spectroscopy. Water
content, mechanical strength and pore sizes of the hydrogels having different MW of polyols and different ratios of PEG/PTMG were investigated.
Hydrogels prepared from PEG(MW1000) only or the mixture of PEGMWI1000) and PTMG(MW2900) with 7:3 by weight were considered as
potential candidates for the matrix for the immobilization of microorganism.
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Figure 1. IR spectra of PEG(MW1,000)(a) and its prepolymer(b).
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Figure 2. 'H-NMR spectrum of PEG(MW1,000).
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Figure 3. '"H-NMR spectrum of PTMG(MW?2,900).

Table 1. Composition of Hydrogels

Code No. MggGof I\I:/fr“{\/[ocf Weig}(lt ;Etéo:o;?ﬁgol)ymers
El 1,000 - 100 : 0
EITI1-7/3 1,000 1,000 70:30
EIT1-5/5 1,000 1,000 5 :50 .
EITI1-3/7 1,000 1,000 30: 70
Tl - 1,000 0:100
E1T3-7/3 1,000 2,900 70 : 30
EIT3-5/5 1,000 2,900 50 : 50
EIT3-3/7 1,000 2900 30 : 70
T3 - 2,900 0:100
EA 4,000 - 100 : 0
EAT3-7/3 4,000 2,900 70 : 30
EAT3-5/5 4,000 2,900 70 : 30
EAT3-3/7 4,000 2,900 70 :30
E8 8,000 - 100: 0
E8T3-7/3 8,000 2,900 70 :30
E8T3-5/5 8,000 2,900 50 : 50

PTMG®] A $ox $4% $ygez 2lsgd,

olg} o] ¥A4Y PEG 2 PTMG ZHZe9z28e Az 3
olezAde FF % & =FA A48 Code No.2 Table 19
Aelsty o

3.2. UV-curing
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Figure 4. FT-IR spectra of PEG(a), E1 before(b) and after(c)
UV irradiation,

crosslinking® &2 #4918 4 9t
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polymerel H]3] ¥ AFAEE vehloy, AeAEgME
El 2 EIT3-7/3¢] Z7 119 2 102 kgf/em’® th2 EA S|
Hd) ¥& AFREE e 28y e 1ERse ARy
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3.6. SEM 24

stol=2 Ao dAFAS #A3] 948 E1€ SEMeE ZAS
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Table 2. Water Contents, Gel Contents and Mechanical Properties of Prepared Hydrogels

Tensile strength(kgf/cm?) Elongation at break(%)

Code No. Water content(%) Gel content(%)
dry wet dry wet
Fl 514 90.1 6.3 119 84 16.1
EI1T3-7/3 536 827 52 10.2 124 14.1
E1T3-5/5 449 62.3 48 51 22.3 214
E1T3-3/7 56.2 535 86 54 26.8 286
EIT1-7/3 522 876 148 NM 10.7 NM
EIT1-5/5 51.1 822 198 NM 98 NM
E1T1-3/7 499 878 56 NM 265 NM
E4 79.1 90.1 60.2 05 134 6.6
EAT3-7/3 719 67.7 325 NM 36 NM
EAT3-5/5 64.3 454 34.9 16 89 16.1
E4T3-3/7 565 47 10.3 58 6.3 71
E8 91.8 -36.1 208 0.1 2.7 143
E8T3-7/3 879 436 250 NM 36 NM
E8T3-5/5 84.4 269 59 NM 6.3 NM
T1 176 836 72 6.5 213 306
T3 194 26.2 56 6.0 20.8 3B7

NM; non-measurable
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Figure 5. Cross-sectional SEM photographs(X1.00K) of hydrogel
beads. (a) before immobilization (b) after immobilization of
activated sludge.
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