Polym. Korea, Vol. 45, No. 2, pp. 210-218 (2021)
https://doi.org/10.7317/pk.2021.45.2.210

MZ2 UV ol olst HI=E D&M DEXle] Mz X SMEM
T B -dsE* .’:!—1‘-—’.-_‘-* 01*'=’~§*-”*°J§*’+
(—r)TS C, *doE

Preparation and Characterization of Bead-type Super-absorbent Polymer
by Novel UV Polymerization

Yong Ryu, Dong Hoon Kang*, Su Jun Kim*, Yong Ho Yeo*, and Won Ho Park*"

TSC Co., Ltd., 42-19, Ibam-gil, Duma-myeon, Gyeryong-si, Chungcheongnam-do 32842, Korea
*Department of Organic Materials Engineering, Chungnam National Unicersity, Daejeon 34134, Korea
(Received September 24, 2020; Revised November 3, 2020; Accepted November 4, 2020)

ISSN 0379-153X(Print)
ISSN 2234-8077(Online)

Z8: B AFoA= acrylic acid, acrylamide®} tFet $HeFe] N,N'-methylene-bis-acrylamideE F3te] M Z-&
uv ‘ﬂ"ﬂq—i H=Y A5 ALEARE AlZsk ‘3} uv 7H/\]Xﬂ ?:L%h:'é'i T °L=¢7 Je A4S Bkl UV

H}\] ﬂ o] ﬂab,} u]\:sé "I.E"‘/H 1-,‘}%}9,] §]ra‘ﬂ—x4

7hebel met AEle ate] EAo] Ao} e %7}1’4"11 wbol %%%E% Hastgleh. =9 27 o

& PHoR Aed wged wdnsle] viag F6) & Apd Axd 2Fey agae] 95t 103 ket
em’® 7HE =2 ISAEE 45}1440;10111 WESE F7PIME FE 28 25 WEs17H 3290 A9
2 agold UV Feoe Az AEel UVSABS Awel /4 S5 A% o & At

Abstract: In this study, bead-type super-absorbent polymers (SAPs) were prepared via a novel UV polymerization
method with acrylic acid, acrylamide, N,N'-methylene-bis-acrylamide and UV initiator. The relationships between the
content of UV initiator and the physical/chemical properties and of SAPs were established by analyzing the absorption
capacity and compression strength according to the content of UV initiator. As the content of UV initiator was increased,
the absorption capacity of SAPs was gradually increased but the compressive strength was decreased owing to the for-
mation of SAPs with low molecular weight. Also, the compressive strength (1.02 kgf/cm?) of the UV-polymerized SAPs
was higher than those of SAPs obtained from other polymerization methods. Furthermore, the UV polymerized SAPs
(UV-SAB) retained the absorbed water for 32 days, and thus the release properties of UV-SAB sample were found to
be superior to other SAPs.
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Table 1. Structure of Monomers, Initiator and Viscosity Modifier

acrylic acid®} acrylamide 7+e] 7k A $l8) A8 NN-
methylene-bis-acrylamide(MBA)2} @) A2 5 Z3pHk-g-
< 98l AM8E NaOH €% Sigma-AldrichAHUSAPIA
Asto] ARSI, NaOHE| 735 7ol 3|4sto] 25%
FTEE ARSI
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Resins(Netherlands)ol| A Full ke A AI§lo] AE-315 ).
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ARESISATE. 2 AtollA] ARSE AEE Table 19 VFERHRITE.
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0.5 g2 o] $d3] &3A7l ¥, SAPS] 7] Aloj& 9§
HrEz4S 918 Natrosol 250HHR 4.5 g2 F712 T3}
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N, N'-methylene-bis-acrylamide (MBA)
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Viscosity modifier
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2-hydroxy-2-methyl-1-propan-1-one (Omnirad-1173)

UV initiator
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Table 2. UV Initiator Contents for UV Polymerization
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o

Samples Initiator contents (W/w%)
UV-SABO1 0.01
UV-SAB02 0.02
UV-SAB03 0.03
UV-SAB06 0.06
UV-SAB30 0.30
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Figure 1. Schematic diagram on the UV polymerization for superabsorbent polymer.
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Figure 2. ATR-IR spectra of superabsorbent polymers prepared by

(a) UV polymerization; (b) suspension polymerization (J-4600); (c)
solution polymerization (K1023).
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Figure 3. Aspect ratio of superabsorbent polymers: (a) J-4600; (b)
UV-SAB.
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Figure 5. Absorption capacity of superabsorbent polymers.
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Figure 11. Water release rate of superabsorbent polymers.
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