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Abstract. According to the composition of substances, release agent can be divided into organic and inorganic
two types, inorganic release agent includes mica powder, graphite powder, etc., organic release agent mainly

includes organic silicon, organic fluorin. According to the service life, release agent can be divided into one-
time release agent and semi-permanent release agent. This paper introduced several kinds of releasing agent,

summarized and analyzed the advantages of semi-permanent release agent and the present situation of

domestic and foreign research, and prospected the future of release agent.
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1 Introduction

China is a major producer and consumer of plastic and
rubber industry. Since 2010, the annual production of
plastic and rubber has exceeded 60 million tons, ranking
first in the world in both annual production and
consumption capacity. With the rise of rubber plastic
industry, the amount of release agent is also increasing
year by year, so the market size is huge[1-9].

Especially in the automobile hose industry, the molding of
automobile hose needs to go through plasticizing, mixing,
pressing, calendering and vulcanization several processes.
Vulcanization is an important process to make rubber and
skeleton layer produce high adhesive strength, so that it
becomes a whole, is an important link to ensure the quality
of rubber hose. In the process of vulcanization, the rubber
hose and the mandrel are easy to adhesion, so before
vulcanization, the mandrel needs to be coated with a
release agent to prevent adhesion[10-15]. However, there
are many problems such as oil bleaching, yellowing, poor
stability and less demoulding times in the current rubber
hose demoulding agent[ 1, 16-22].

Due to the effect of high temperature for a long time, the
product will form dirt on the mold in the casting process,
resulting in the phenomenon of product adhesion, so it is
necessary to form a durable protective film on the product
to ensure the smooth demoulding. The silicone release
agent is an important additive to form this layer of
protective film. The organosilicon compound has a
variety of practical functions, which has a short film
forming time at low temperature, good high temperature
resistance, is often used in the demoulding process of a
basic raw material[23-25].

Because of the existence of silicon-oxygen bond in its
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molecular structure, the bond energy and bond angle of
organosilicon compound in the organosilicon demoulding
agent are larger. Therefore, it has high and low
temperature resistance, radiation resistance, oxidation
resistance, low surface tension, hydrophobicity, electrical
insulation and other characteristics. Because of these
properties, organosilicon compounds are widely used in
textile industry, food industry and construction industry
[26-29].

However, with the improvement of people's living
standard and the increase of industry demand, the
functional requirements of organic silicon are also
gradually increasing[30-36]. At the same time, due to the
large hydrophobicity of methyl silicone oil, it is difficult
to emulsify and the microemulsion stability is not good,
resulting in oil and water separation, oil bleaching,
yellowing and other problems in the process of use, so that
the demoulding effect becomes poor. In order to meet the
requirements of social industry progress, and improve the
technical problems of methyl silicone oil release agent
instability, it is necessary to reform the structure of
organic silicon compound, to obtain more excellent and
complete performance.

The rubber products industry in the world is booming and
the rubber output is rising steadily. As a big country of
rubber production and consumption, the rubber industry
has been in a state of rapid development since the 21st
century. With the rise of rubber industry, release agent as
an indispensable additive rubber products have also been
developed, a large number of domestic and foreign
research on release agent has been launched. In the
process of vulcanization of rubber products, when the
products are peeled from the mold, friction resistance may
be generated because of the surface defect of the mold,
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which increases the difficulty of peeling[37]. Release
agent can not only reduce the product and mold peeling
force to decrease product demoulding difficulty, but also
protect the product and mold surface. It plays an
irreplaceable role in the vulcanization of rubber products.

2 Classification of release agent

According to the composition of substances, release agent
can be divided into organic and inorganic two types,
inorganic release agent includes mica powder, graphite
powder, etc., organic release agent mainly includes
organic silicon, organic fluorine, wax system, etc[38].
Silicone series and fluorine series are widely used because
of their excellent physical and chemical properties.
According to the service life, release agent can be divided
into one-time release agent and semi-permanent release
agent[37, 39]. The release agent is coated on the surface
of the mold before each production cycle, and demoulding
is achieved by destroying the cohesiveness of the release
agent, which is called the disposable release agent. The
main disadvantage of disposable release agent is that
when the product is released from the mold, most of the
release agent will migrate to the surface of the product
resulting in huge loss and decrease in the accuracy of the
product, so the disposable release agent is also known as
migration release agent or sacrifice release agent.
Semi-permanent release agent is generally made of
fluorine and silicon crosslinked polymer as the main raw
material. The semi-permanent release agent is applied to
the surface of the mold. The solvent volatilizes at room
temperature or high temperature, and the solute is
crosslinked and solidified, forming a complete film on the
surface of the mold. Compared with the disposable release
agent, the formation of the cross-linked film greatly
improves the release performance. Due to the large
adhesion of the cross-linked film, the release agent does
not migrate to the product after the product molding
demoulding process. so the semi-permanent release agent
is also known as the non-migratory release agent. Due to
the little consumption of release agent in the production
process, it not only reduces the raw material cost but also
reduces the manual cleaning mold time, greatly improving
the production efficiency. so semi-permanent release
agent is widely used, semi-permanent release agent
accounts for up to 25% in the rubber industry[37, 40-44].

3 Superiority of semi-permanent release
agent

Compared with other types of release agent, semi-

permanent release agent will form a chemically stable and

heat-resistant crosslinking film on the surface of the mold,
because this crosslinking film is difficult to be
decomposed, so semi-permanent release agent has the

following advantages[40, 42, 44, 45]:

(1) In the demoulding process of vulcanized rubber
products, the pollution of the mold caused by the
migration of paraffin series release agent is avoided.

(2) The friction coefficient of crosslinked film is very
small, which can protect rubber products and molds

well and ensure that the surface of molds remains
smooth

(3) There is no need to worry about subsequent bond
failures.

(4) Because of the stable chemical properties of the
crosslinked membrane, there is no need to worry
about its reaction with the decomposition of rubber in
the high temperature of vulcanization.

(5) There is little consumption before and after product
demoulding, high demoulding times, low release
agent and labor cost, and high production efficiency.

4 Research status of semi-permanent release
agent

With the development of rubber products industry, the
research of release agent has been carried out. However,
the domestic research on semi-permanent release agent
started late, and the domestic research on disposable
release agent was mainly carried out. Domestic semi-
permanent release agent market has been monopolized by
Daikin and other companies in Japan. With the excellent
performance of semi-permanent release agent gradually
emerges in recent years, domestic scholars begin to
study[44].

Chem Trend developed a new generation of water based
semi-permanent release agents that not only reduced the
difficulty of release, but also provided a durable film. This
semi-permanent, non-migrating coating was designed for

all non-silicone, thermoplastic elastomers and
polyaminoacetate rubber, especially for rubber
processing[46].

Using perfluoropolyetheryl fluoride as raw material, Fan
Yangyang[47] prepared perfluoropolyetheramide through
hydrolysis and ammoniation. After emulsification, the
water-based organic fluorine emulsion release agent with
good chemical stability and heat stability was prepared.
The product had long storage cycle and can realize semi-
permanent demoulding.

Zhang Chen[48] made organic fluorine emulsion release
agent with perfluoropolymer and other raw materials,
conducted infrared spectrum analysis and contact angle
analysis, and discussed the influence of emulsifier type,
dosage and other factors on the release agent. The
prepared semi-permanent release agent can rapidly cure at
25°C, and the release times can reach more than 20 times.
LiBin [41] developed two semi-permanent release agents
that could be cured at room temperature based on
organosilicon and organofluorine respectively. A
crosslinking silicone resin was synthesized from two
kinds of silanes and ethyl orthosilicate, and silicone oil
and catalyst were added to prepare silicone release agent.
The effects of resin type and amount of resin, amount of
silicone oil and catalyst on the properties of release agent
were studied, and then the curing properties were tested,
and the effects of catalyst and release agent concentration
on the curing  properties  were studied.
Perfluoropolyetheryl was hydrolyzed and aminated into
perfluoropolyetheramide, and then emulsified into
organic fluorine release agent. The effects of emulsifier
type and dosage, additives and other factors on the
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properties of the release agent were studied. The two
semi-permanent release agents can be cured at 25°C with
good stability and high release times.

Li Zhiming [49] et al. developed a semi-permanent
release agent using polysiloxane and catalyst as raw
materials, which had the advantages of low curing
conditions, low cost and easy-to-use, and was suitable for
epoxy resin products and rubber products.

Zhu Hang [50] et al. invented a water-based semi-
permanent release agent with a variety of fluorine-
containing compounds as raw materials. Compared with
organosilicon release agent, the surface tension is lower
and the release efficiency was higher, and the stripping
times of the release agent can reach 23 times.

5 Conclusion

Semi-permanent release agent not only has the
characteristics of high demoulding times, no pollution,
low cost, less manual cleaning. It can also ensure the
smooth surface of products and molds, and its excellent
performance is unmatched by disposable release agent.
However, high-end products have been dependent on
imports, domestic research is relatively backward,
causing a huge hindrance to the production of rubber,
plastic and other industries. In order to break the
monopoly situation of foreign companies, save costs,
improve productivity and protect the environment, it is of
great significance to develop semi-permanent release
agents.
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