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UV Resistance Modified Isophorone Diamine for Concrete Repair
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Abstract: By using bisphenol A epoxy resin as the matrix, cardanol and methanal were used to modifly iso-

phorone diamine(IPDA) curing agent. The results show that when the mass ratio of cardanol, methanal

and IPDA is 1.0 : 1.1 : 1. 2, the reaction time is 3 h, and the reaction temperature is 90 °C, the modified

IPDA curing agent has the best performance. The modified IPDA curing agent not only meets the mechani-

cal requirements of concrete repair, but also greatly improves its anti-UV aging property.
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Fig. 1 Chemical reaction formula of modified IPDA curing agent
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Fig.2 FTIR spectra of IPDA curing agent

before and after modified
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Table 1 Effect of process parameters on adhesion
of modified IPDA curing agent
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Table 2 Effect of content of cardanol on performance of modified IPDA curing agent
No. 271fnT;;§:?lz : ValuI:(n;:g)eH) Viscositil/ Hardness/ Adhesion/ Impacti Touch Hard
_ (mPa«s™") H grade (kg e cm™") dry/h dry/h
m(cardanol) (mgeg™")
1 1.0:1.1:0.8 237 2 880 1H 1 40 1.5 24. 0
2 1.0:1.1:0.9 242 3365 2H 1 40 2.0 26. 0
3 1.0:1.1:1.0 245 3706 HB 2 40 2.5 28.0
4 1.0 1.1:1.1 246 3341 2H 1 40 1.5 24.0
5 1.0:1.1:1.2 248 2774 3H 1 50 1.0 22.0
6 1.0:1.1:1.3 252 2110 2H 2 45 0.5 20. 0
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Fig. 3 TGA curves of product from epoxy resin and unmodified IPDA or modified IPDA
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Table 3 Mechanical property and chemical resistance of product from
epoxy resin and unmodified IPDA or modified IPDA

Tensile Flexural Chemical resistance
Curing agent strength/ strength/
MPa MPa  10%H,SO, 10%NaOH
Unmodified IPDA 44.0 43.5 Good Good
Modified IPDA 47.6 49.5 Excellent Excellent
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Table 4 Performance comparison of sample A and BS

Ttem A B5
Tensile strength/MPa 13.3 15.5
Elongation/ % 49.0 49.8
Tensile strength at 7 d under UV/MPa 14. 9 19.7
Elongation at 7 d under UV/% 16. 2 17.0
Tensile strength at 14 d under UV/MPa 12.9 14.9
Elongation at 14 d under UV/% 13.5 1.5
Tensile strength at 28 d under UV/MPa 12.7 13.5
Elongation at 28 d under UV/ % 14. 8 1.4
Lap shear strength/MPa 17.0 16.0
Adhesion on C30 concrete/MPa 2.5 2.3
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Fig. 4 UV resistance comparison between sample A and B5
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