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Table 1 Formula design and test conditions

mOK RBIKE e RISk AR WEIRRR BB RD  mifbrrE mLEE B D

£ Yk Phr Phr Phr Phr Phr Phr min C MPa
1 MS  0.25% 100 1.5 0 0 0 0 30 130 12
2 MS  0.25% 100 1.5 1 0.5 0 0 30 130 12
3 J 0 100 1 1 0 0 0 30 140 10. 5
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Figure 1  Schematic diagram of self-healing waterproof material
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Figure 2 SEM and EDS spectra of superabsorbent fibers (illustrated as elemental analysis results)
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Figure 3 FTIR spectrum of superabsorbent fibers

M

A LT IR, R A 2@ A (WWE 4(a) (b)), SEM 48R, 58 2 VI i B K MR A IE R 5
HUIA S 2ia KR EZ 6. Tum (WK 4(c)  (d)

- ——

(a) (b) «

4 Bk FHROIE K A B 30min J5 ALK
Ca) B 7K B AT 7 5 2 1 2 85 16 5 (b) Bl K bR BB 30min JG R SLE s (o (D B KR BB E 30min J§ SEM I8}

Figure 4 Topography of waterproof material cutting and self-healing after 30 minutes

(a) Surface topography of the waterproof material after cutting; (b) Surface topography of the waterproof material after

30 minutes of self-heal; (¢) (d) SEM photograph of the waterproof material after self-healing for 30 minutes
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Figure 5 Topography of the waterproof material after breaking and self-healing for 30 minutes
(a) Photograph of the waterproof material after breaking; (b) Photograph of the waterproof material after self-healing

for 30 minutes; (c¢) Resistance to bending and stretching of the waterproof material
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Figure 6 FTIR diagram of waterproof material
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Figure 7 Self-healing reaction mechanism diagram of waterproofl material
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Figure 8 Schematic diagram of self-healing mechanism of waterproof material
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Figure 9 Relationship between tensile strength and elongation at break and material composition
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Table 2 Mechanical properties of waterproof materials and self-healing mechanical properties

h=2 PR B 2/ % B 584 A A %/ %
1 48. 94 8. 49
2 40. 72 11. 50
3 16. 94 4. 82
4 50. 93 9. 77
5 117. 95 17. 35
6 158. 62 8. 37
7 236. 00 19. 93
8 125. 81 22.26
9 232. 00 27. 89
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Figure 10 Relationship between anti-aging properties and material composition of materials
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Table 3 Anti-aging properties of waterproof materials

5 BB R 1 EALW R RIRE R/ %
1 4.96 37.93
2 26. 35 41. 21
3 46. 45 75. 32
1 48. 45 29. 06
5 523.08 152. 60
6 279. 31 104. 76
7 180. 00 104. 99
8 103.23 78.50
9 244. 00 128. 70
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Table 5 Cross-linking degree of self-healing waterproof rubber
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Rubber Based Waterproof Composite Study on Multi-effect
Synergy of Self-Healing

ZONG Ze', ZHAO Dan'" , DONG Yan-mao®, FU Xing-yu', TANG Xiao-lei’s YANG Yu-jie',
LI Zhi-li', DING Cong', SHAO Zheng-yang®, LI Zhong-ren*,
YUAN Yan®, ZHU Yan-hua’
(1. School of Environmental Science and Engineering ,» Suzhou University of Science and Technology »
Suzhou 215009, Chinas 2. School of Chemistry s Biology and Materials Engineering » Suzhou University of
Science and Technology » Suzhou 215009, China s 3. Suzhou Yuexing Building Waterproof Material Co. Ltd
Suzhou 215232, China; 4. Jiangsu Canlon Building Materials Co. Ltd , Suzhou 215232, China ;
5. Suzhou High-tech Zone (Hugqiu District) Environmental Monitoring Brigade, Suzhou 215151, China)

Abstract:In this article, an eco-friendly three-layer waterproof composite with self-healing property is prepared by
modification of superabsorbent fibers with epoxy resin, blending with rubber, casting, calendering and vulcanization
processes. The microstructure, mechanical properties, oxidation resistance, self-healing property and impermeability were
investigated by SEM, FT-IR, TY-8000 universal material testing machine and BTS-001 electric impervious instrument.
The results show that the superabsorbent fibers added in composite not only increased tensile strength, up to 1. 83MPa, but
also enhanced elongation at break, over 700%. The waterproof material was completely cut off. After 24 hours of self-
healing, the incision part showed no visible marks; and the crack completely healed. There was no water leakage within 24

hours. After 48h self-healing, the maximum tensile strength was 2. 36 times as previous material and elongation at break
reached to 80%.

Key words: Multi-effect synergy; Self-healing; Waterproof; Rubber
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