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Abstract 

Epoxy resin is a thermoplastic polymer. When curing agent is added to the epoxy resin, 
a new curing product will be formed. Curing agent changes the properties of epoxy resin 
to obtain new curing products. With the development of industrial technology in China, 
there are many kinds of epoxy resin curing products, including polyamine curing agent, 
acid anhydride curing agent, polymercaptan curing agent and so on. These curing agent 
products have the characteristics of high temperature resistance, high strength, high 
durability, fast curing and environmental protection. In this paper, the classification and 
current situation of curing agent for epoxy resin were analyzed, and the development 
trend of epoxy resin was analyzed and studied. 
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1. Classification of curing agent for epoxy resin 

Epoxy resin belongs to thermosetting resin, commonly used in mechanical processing, 
electronic aviation equipment, shipbuilding industry and other fields, with good stability, 
shrinkage, paste and other characteristics, but the epoxy resin must be cured before it can play 
a role. The common curing agents of epoxy resin are visible curing agent and latent curing agent. 
Among them, the explicit curing agent belongs to the conventional curing agent, and the explicit 
curing agent can be divided into two types: additive polymerization curing agent and catalytic 
curing agent. The addition polymerization curing agent USES the epoxy group to complete the 
polymerization reaction, thus forms the THREE-DIMENSIONAL structure. If the dosage of the 
addition polymerization curing agent is too low, the cured product cannot form the epoxy group. 
This indicates that adding the right amount of curing agent will quickly produce new curing 
products. The catalytic curing agent USES anion and anion mode to make the epoxy group ring 
open polymerization. There is no clear requirement for the dosage of the catalytic curing agent, 
but the higher the dosage, the faster the curing speed will be. The latent curing agent is fused 
with epoxy resin to maintain relative stability under certain temperature. At high temperature 
and humidity, the curing reaction begins. Researchers control the activity of latent curing agent 
by means of physical and chemical methods.[1-2] 

2. Current situation and development trend of curing agent for epoxy 
resin 

With the continuous development and progress of China's chemical and physical scientific 
research, the epoxy resin manufacturing technology is gradually improved, and attention is 
gradually paid to the protection of natural ecological environment. Therefore, this paper mainly 
researches and analyzes the properties of epoxy resin, such as refinement, serialization, 
specialization and functionalization, so as to effectively improve the temperature resistance, 
weather resistance, fixed-line speed, toxicity, gas generated and other problems of epoxy resin, 
and finally achieve the goal of improving the performance of epoxy resin. In this paper, the 
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current development trend of curing agent for epoxy resin is analyzed and studied. The specific 
analysis is as follows: 

2.1. Polyamine curing agent 

Amines are the most common curing agents for epoxy resin. Amines account for 70% of curing 
agents for epoxy resin. As amine hardeners are brittle, weak impact resistance, high toxicity 
and other problems, the properties of amine hardeners are improved by means of chemistry 
and physics, so as to change the reaction speed, viscosity, moisture, toxicity, liquid, fixed-line 
speed and other problems of amine hardeners. In recent years, with the continuous innovation 
of researchers, many new amine hardeners have been developed. Under the premise of 
sufficient nitrogen, toughened epoxy resin will be formed after 1 hour when the temperature is 
maintained at about 150℃. Toughened epoxy resin will be cured rapidly within 8 minutes at 

190℃. The cured substance obtained can be used between minus 20℃ and 120℃, with high 
heat resistance..[3-4] 

2.2. Acid anhydride curing agent 

The curing agent of anhydride has the characteristics of less toxicity, less stimulation and less 
volatility. Therefore, after fusion with epoxy resin, the viscosity is low, and researchers can 
integrate more substances, thus changing the performance of the curing agent of anhydride, 
reducing the production cost, convenient operation, and convenient long-term use. The curing 
agent of anhydride has the characteristics of high curing temperature, long curing time, slow 
curing speed, unstable properties and poor solubility. Therefore, it is necessary to improve the 
flexibility and high temperature resistance of anhydride curing agent. Alkenyl succinic 
anhydride and metribenic anhydride are common curing agents. Alkenyl succinic anhydride is 
often used in industrial casting production. It USES epoxy resin to surround alkenyl succinic 
anhydride to provide the flexibility of epoxy resin. And partial benzoic acid trianhydride 
because of its good heat resistance, so often used in heat - resistant insulating board, heat - 
resistant insulating paint, casting..[5] 

2.3. Polymercaptan curing agent 

When the epoxide and mercaptan curing agent are both specific, the two reagents will fuse into 
a network structure. At low temperatures, the appropriate addition of catalysts will accelerate 
the reaction rate of mercaptan curing agent and mercaptan curing agent. The curing agent 
products obtained by the reaction of mercaptan curing agent and amine curing agent have the 
characteristics of big smell, low viscosity and small molecular weight, etc., and the curing agent 
products with the characteristics of small smell, high viscosity and large minute mass can be 
obtained when the epoxy resin is properly added. Therefore, researchers can make different 
kinds of curing agent according to the difference of ambient temperature. According to the 
survey data, when the amount of mercaptan curing agent increases, the solidification time of 
the cured product may be shortened, the toughness of the cured product may be improved, and 
the heat resistance of the cured product may be reduced. 

2.4. Imidazole curing agents 

Imidazole curing agent is a kind of common curing agent in epoxidation. It has the properties 
of low dosage, low volatility and low toxicity. However, since imidazole curing agent and 
epoxidation agent are extremely insoluble, imidazole derivatives can be developed by 
improving the related properties of imidazole curing agent to improve the fusion of imidazole 
and epoxidation resin, thus improving the related properties of epoxidation resin. Imidazoles 
are usually associated with higher melting points and thus are effective in separating the Spaces 
and reducing reactivity. However, imidazole derivatives have a certain incubation period, so by 
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controlling the activity of imidazole derivatives, the related properties of imidazole curing 
agents are improved. 

3. Conclusion 

With the rapid development of China's economic level, people pay more and more attention to 
the living environment, environmental protection is an imminent problem. In this paper, the 
odor and toxicity of curing agent in the process of production and use were analyzed and 
studied, and the influence of epoxy resin curing products on the environment was emphasized. 
At present, Chinese researchers conduct analysis and research by improving the dampness-
heat resistance, insulation, high-temperature resistance, curing speed, odor and toxicity of 
epoxy resin cured products. In the production and research of cured products, attention should 
be paid to the non-toxicity and low toxicity of curing agent cured products. At present, curing 
agent for epoxy resin has become the focus of research and development. The curing agent with 
multi-functional properties has become the best product pursued by people. 
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