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Abstract: This study focused on experiments with polyethylene glycol (PEG) and glycidyl methacrylate (GMA), which
are functional additives for water-expandable rubber. Polychloroprene rubber (CR)/superabsorbent polymer (SAP) com-
posites were prepared and their cure behaviors, mechanical properties, water absorption rates, and surface morphology were
measured based on the functional additives applied. When PEG and GMA were applied to the composites, the water absorp-
tion rate increased—including the initial rate—compared to that measured when functional additives were not used. The
results also show that PEG has a hydrophilic functional group, which allows it to absorb more water, and GMA acts as a
coupling agent between CR and SAP. However, with the introduction of functional additives, the cure rate slowed down

and the mechanical properties also decreased.
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Scheme 1. Water absorption mechanism in superabsorbent polymer.
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Experimental
1. M=
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30 (Mercaptan modified CR, Mooney viscosity (ML 1+4, 100
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Table 1. Formulation of CR/SAP composites
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Figure 1. Chemical structure of SAP (TPY-900) and its reaction
with water.
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B-30 100
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N-2 20
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PEG 0 10 20 30 40 50 30 30 30 30 30
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Table 2. Cure properties of CR/SAP compounds
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6. Morphology (Scanning electron microscope)
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Results and Discussion
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PEG ¥ GMA%g}EFo]| w2 7} W EA-S Figure 1~2 9 Table
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CS-1 CS-2 CS-3 CS-4 CS-5 CS-6 CS-7 CS-8 CS-9 CS-10 CS-11
My 5.25 435 3.68 2.65 2.06 1.70 2.02 1.50 1.05 0.77 0.76
M, 0.48 0.32 0.29 0.22 0.18 0.15 0.22 0.22 0.21 0.19 0.19
AM
(My-My) 4.76 4.03 3.38 2.43 1.88 1.55 1.80 1.28 0.83 0.57 0.56
Te 1.1 1.7 1.9 22 24 2.6 2.5 2.6 2.6 2.6 2.7
Teoo 4.0 79 9.7 11.4 12.6 13.9 15.2 16.5 17.8 18.3 19.8
CRI 344 16.1 12.8 10.9 9.8 8.8 7.9 7.2 6.6 6.4 5.8

Mpy: Maximum torque (dNm)
M_: Minimum torque (dNm)

AM (MH-ML): the difference of maximum torque and minimum torque (dNm)

Ts: scorch time (min)

Teoo: Optimum cure time (min)
CRI: Cure rate index (sec™)
CRI= 100/(Teoo-Ts2)
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Figure 1. Cure curve of CR/SAP compounds as PEG contents.
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Figure 2. Cure curve of CR/SAP compounds as GMA contents.
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Figure 3. Hardness of CR/SAP composites as PEG contents.
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Figure 4. Tensile strength of CR/SAP composites as PEG contents.
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Figure 5. Elongation of CR/SAP composites as PEG contents.
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Figure 6. Hardness of CR/SAP composites as GMA contents.
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Figure 7. Tensile strength of CR/SAP composites as GMA contents.
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Scheme 3. Coupling reaction mechanism with carboxylic acid group.
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Figure 8. Elongation of CR/SAP composites as GMA contents.
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Scheme 2. Chemical structure of glycidyl methacrylate.
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Figure 11. Morphology of CR/SAP composites: (a): CS-1, (b): CS-3, (c): CS-5, (d): CS-7, (e): CS-9, (f): CS-11



320 Eunho Seo et al. / Elastomers and Composites Vol. 55, No. 4, pp. 314-320 (December 2020)

110 e $ict. PEGSF GMAZL 7HE] ] obe WS o2t

& Al 7| L FeF SAPOLO] A8/ 9] H ol A matrix7} &
=o] e AL el

HHA, SHAl 71 A1 B4 81T 4= lo] PEGY] FF
o] F7HE void®| 757t F7ste] A=7t WolkAl= A
FE Zelstd e matrixt] 8-S T = 9= void2] 74
F7F Bkt EFSE0] STkt ES, coupling
agent?l GMAE PEGe} FAlo =QJ5HH 7| AL F2F SAPA
o] Axgt 32k WF2E o|Fo] PEGE Usf A7 4
22 Eo] 5ol SAlol GMAZL d7tElo] 7| set
SAPAto] o] AgEo] Fobd RS AT 2 & 5 Qe
A9 gHS AFt.

Conclusions

& AFolM= CRISAP BEAAIE Alxsto 2558 7N
AL e 7154 H7HAIRL Polyethylene glycol (PEG)2}
Glycidyl methacrylate (GMA)E Z]-83%t A3 Z3Ys}%th.
71574 A7HA A&l whet 7t S, 71A1 243 At

2 SEE,EY BUEAAE skt PEGE Hydro-
philicat S0 2 Qlske] YA 2R B7be A o B
< TS oA '] AR AT Y= fdE &
Q= B2E A FIHT GMAE 7|2 5-¢] CRI} & 4= A}
o]of|A] coupling agentZ Z-83}o] o We LB S 303t 4=
U Sl PEGS GMAS S 8828 33 +18
4 255 FA5H) RolE AE BT} B3k SEMS
3] CR/SAP 53t S #3192 ol GMAS aﬁﬂ
e} CR} SAPS] AHg4do] EolAE ZE BIT 4 9l

ﬂl

l

éO}fﬂ

olefat AT AiHs BT Al Hopo] ALSHE A%
5| $EFSE A R | 2ARE B AT A
o2 wekert

Acknowledgements

2 d7e 271971 @AM E - 82611561)
2 #3d d723Ygyrt

References

1.J. H. Park and D. J. Kim, “Preparation and characterization of
water-swellable natural rubbers”, Appl. Polm. Sci., 80, 115
(2001).

2.7Z.Zhang, G. Zhang, Y. Zhang, Z. Wang, D. Yu, X. Hu, C. Hu,
and X. Tang, “Mechanical properties, water swelling behav-
ior, and morphology of swellable rubber compatibilized by
PVA-g-PBA”, Polm. Eng. Sci., 44, 72 (2004).

3. F. L. Buchholz, “Superabsorbent Polymers: An Idea Whose
Time Has Come”, Polymer Science and Technology, Chem.
Edu., 73, 512 (2006).

4. M. J. Zohuriaan-Mehr, K. Iran. Kabiri, “Superabsorbent poly-
mer materials: a review”, IRANIAN Polm., 17, 451 (2008).
5. W. Y. Choi, H. P. Lee, J. G. Chan, and S. W. Lee, “Evaluation
of waterproof and durability of hydrophilic waterstop”,

Korean Tunn Undergr Sp. Assoc., 16, 117 (2014).

6.J. D. An and S. D. Bae, “Improved Waterstop and Construc-
tion Method”, Soc. Civ. Eng., 809 (2009).

7. Guojie Wang, Min Li, and Xinfang Chen, “Preparation and
Water-Absorbent Properties of a Water-Swellable Rubber”,
Appl. Polm., 68, 1219 (1998).

8.J. H. Kim, “4-&AAsA o] BT sletxrA]ol =4~
Elastomers and Composites, 24, 143 (1989).

9. M. R. Guilherme, A. V. Reis, S. H. Takahashi, A. F. Rubira, J.
P. A. Feitosa, and E. C. Muniz, “Synthesis of a novel super-
absorbent hydrogel by copolymerization of acrylamide and
cashew gum modified with glycidyl methacrylate”, Carbo-
hydr. Polym., 61, 464 (2005).

10. M. Holbach and M. Weck, “Modular approach for the devel-
opment of supported, monofunctionalized, salen catalysts”,
Org. Chem., 71, 1825 (2006).



