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UV curing

(1) Vinyl ester ~ Very difficult
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Recipe
1. Epoxy acrylate oligomer
2. Styrene monomer (as a

reagent and diluent)
Epoxy acrylate for UV 3 riper glass

curing

Vinyl ester
(Russia side called)

Photo initiator

Fiber Reinforced Polymer/Plastic composite
(FRP)



Methacrylic acid U

" |
Vinyl Ester resin is pm?éi from the esterificated of anlepoxy|
resin with ajmethacrylic acid| and the reacted product is then

dissolved infstyrene|monomer. Vinyl ester resin have got both
advantages of|unsaturated|polyester resin and|epoxy resin|
including excellence|corrosion|resistance of most acidic and alkali
chemicals ; more strength aﬂd|mechaﬂical|pmpertiES; superior
operability and environmental durability.

For thermo-setting resin
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Unsaturated polyester
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| & 3 & 5. 4 #F (Epoxy acrylate resin)
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STEP 2

Epoxy resin Acrylic Acid
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Epoxy acrylate resin for UV curing



| S8 A= 48] (Photomltlator)
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#-#2# (Diluent monomer):

3 ¢ % (Styrene)



R

L, CHs N ARG NS 1
3

cna

HlFrd 7l (Storage stabilizer/
Inhlbltor)

O w7 e M

MEHQ TBHQ
H,C CH H,C CH HsC CH
3 3 {I__I,} ? 3 3 3 3 ? ?
HaC CHs HsC CHa HsC CH,
OH
OH DD 0}-:} O.. _OH o on
HsC™ "N~ “CH, HO™ L oH HO ©
Oe

Citric acid Benzoic acid Oxalic acid



Epoxy acrylate

Also known as Vinyl ester, these resins (which should not be confused
with pure Epoxy — see below) offer improved properties compared to
polyesters although they cure in the same way, and therefore show
the same fast cure and good low temperature performance. Due to
the different polymer they generally exhibit improved strength and
importantly better chemical resistance. Styrenated and styrene-free
versions of epoxy-acrylates are available and again, the styrene-free
products have the advantage in terms of better health and safety

classifications.



Use of epoxy vinyl ester resins (Epoxy acrylate)

The use of epoxy vinyl ester  resins covers a broad range of
industrial applications with an operating window of -40 to +200 C.:

* Industrial / petrochemical

 OIl & gas

 Power plants

« Marine & offshore

« Utility

e.g. Fire water lines

Desalination (drinking water approved resin)
Industrial sewers



Use of epoxy vinyl ester resins (Epoxy acrylate)

Mechanical resistance Similar to
Thermal resistance EpOoXy resins
Viscosity

Handling Similar to unsaturated

polyester (UP) resins
Cure

Chemical Better than epoxy
resistance > or UP resins
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Unsaturated polyester
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Case history

GERMANY

Blades for wind turbines made in DERAKANE 601 epoxy vinyl ester
resin installed at diverse wind parks globally (Epoxy acrylate)



Case history (Tube lining)

FoAN

Duct from flue gas scrubber to chimney made in DERAKANE 411
epoxy vinyl ester resin, installed in Germany



Thanks for your kind attention!



