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We create chemistry

High performance resins for the
chemical industry

Epoxy-vinylester resins

T iy

(Tie TN STy e e
D e o

S e e

et

-
&

wifl i

#f




BASF Epoxy — vinylester resins: Chemical solutions for the mining
industry

Innovation through experience, creating resins for the

requirements of the present and the future

In BASF we create chemistry... and we have done it for more than 150 years!
Since our founding in 1865, we have been evolving to respond the world
around us. Through science and innovation, we contribute to satisfy the

current and future needs of the society delivering solutions with the aim of

conserving the resources and improve the life quality. The phrase “we create

chemistry for a sustainable future” summarize our corporative strategy.

As a German company, a global leader in the chemical world, our products are used in almost every industry. In mining, we are a
strategic partner by accompanying the different stages of the value chain and our experience allows us to close collaboration with
engineering companies. There is a lot of possibilities for composite materials. Mechanical and corrosion resistance properties of

composites based in our resins, makes it the perfect material to replace steel, wood, and other plastics.

BASF Epoxy - vinylester resins are produced in our plant in Concon (Chile, Valparaiso Region), from where we supply to our
local and export clients. This way we assure the maximum stability of the products. Our resins have been present for more than
35 years in the main industries in Latin American, responding to the high infrastructure requirements of the mining processes, due
to their excellent chemical, thermal, and a high mechanical properties. Included segments are desalination plant, lithium

infraestructure (extraction and treatment), pulp industry, corrosion barrier, among others.

BASF Epoxy — vinylester resins for examples projects

Desalination plant: BHP CMP mining transport system Copper: CODELCO GFRP electrolyte
Coloso project (2016-2017) (2021) mega-tank (2022)
Piping extraction stage of removing mineral Vacuum fiberglass hoods Bisphenol A vinylester resin BVE-430 / A-430
components from saline water Brominated vinylester resin BVE-430 FR / A-430 FR Maker: Reforglass
Butt joint union and herringbone bell Maker: Tau SPA User: CODELCO Gabriela Mistral Division
Isophtalic resin IUP-400 Codelco, DMH Operational temperature / Design: 50/ 65 °C
Bisphenol A vinylester resin BVE-430 / A-430 Compaiiia Minera Las Cenizas Normal temperature Max / Min: 16,0/8,5 °C
Maker: Fibra Ingenieria Chilgener — AES Gener Ventanas Operational hydrostatic pressure: 3600 mm
Dimensions: Pipeline 24” — 78” Engie Mejillones Maximum hydrostatic pressure: 5300 mm
Pressure condition: 150 psi Compaiiia Minera Michilla Tank dimensions:

Compaiiia Minera Candelaria - Height 5600 mm

Compaiiia Minera del Pacifico CMP - Broad 14300 mm

Lenght 35400 mm



BASF Epoxy — vinylester resins in mining plants and chemical industry

Solvent extraction plants

Settlers - Picket Fence - Tanks - Roofs - Gratings - Handrails -

Beams

Electrowinning plants

Roofs - Gratings - Handrails - Hoods - Beams -
Cells — Polymer concrete — Capping boards

Desalination plants

Submarine pipeline — Piping in Osmosis plants — Storage

tanks

Acid plants

Gas scrubbers — Ducts and pipes - Chimneys

Epoxy - vinylester resin
with a middle viscosity and
reactivity. It has an

elongation to rupture of 6%.

Appropriate for the
fabrication of reinforced
pieces with fiberglass that
requires excellent chemical
and thermal resistance and
a high mechanics strength.

Brominated epoxy —
vinylester resin of low
viscosity, middle reactivity
and with flame retardant
properties.

Epoxy — vinylester resin
based on Novolac with
low viscosity and middle
reactivity. Recommended
for the fabrication of
reinforced pieces with
fiberglass with amazing
mechanics qualities and
an excellent thermic and
chemical resistance.

Epoxy - vinylester high
viscosity characterized by
its high rupture elongation
(a 30% higher than an
epoxy — vinylester as the
BVE-430/ A-430). It is
appropriate for the use as a
primer in the coating of steel
pieces.



Technical description of the main products

The use of BASF Epoxy — vinylester resins allows the elaboration of different pieces that are used in industry, characterized by withstand the
most diverse chemical aggressions even at high temperatures as shown below:

Mechanics properties of BASF Epoxy — vinylester resins reinforced with fiberglass
Bending strength and modulus of flexural strength for laminates with 30% to 40% of fiberglass (Mat) at different temperatures.

Bending strengthl/ Modulus E of flexural strength2
[MPa]

Temperature BVE-430 / A-430° NVE-A440 / A-440*

Environment 215/9370 180/ 8950
50 °C 228/ 10120 172/8890
80 °C 210/8970 176 /8460
100 °C 190/ 8210 165/7780
120°C 134 /7200 168/ 7560
1.- Bending strength determined by DIN 53 452.
2.- Modulus of tractional elasticity determined by DIN 53 457.
160°C - 10074740 3.- Test objects with 38% of fiberglass.
) 81/ 4600 Hardening 24 h at environment conditions and 24 h at 100°C.

4.- Test objects with 34% of fiberglass.
Hardening 24 h at environment conditions and 24 h at 100°C.

140°C 40/ 1750 156/ 6540

= 43/ 2360

Mechanics properties of BVE-430 / A-430 reinforced with fiberglass.

Curing conditions: 1 ml Peroxide LPT and 0,2 ml CoB1 above 100g of resin, 12 h at 25 °C.

Post-curing conditions: 24 h at 120 °C.

Property Mat 450 g/m? Mat 450 g/m? Fabric 780 Unidirectional Unity Test
Fabric 780 g/m? g/m? fabric method
530 g/m?
bl nl
Lh gl | \ 1
| II 1
ol ] ]
Modulus of tractional elasticity 10.000 16.700 21.200 31.300 MPa DIN 53 457
Bending strength 210 420 600 790 MPa DIN 53 452
Modulus of flexural strength 10.000 14.900 21.500 25.000 MPa DIN 53 457

* Mechanical properties in standard environment of laboratory determined by DIN 50 014 (23/50-2)



