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Introduction

Protecting metallic parts against corrosion in high salinity and humidity environment during
shipment and storage poses a great challenge to many manufacturers globally.

With 197 countries having signed the Paris Climate Treaty Agreement in 2015, 172 countries
having ratified the said treaty to reduce carbon emission, there is an urgent need to use
more environmentally friendly packaging products to reduce carbon footprint.

Hence, there is an upward industrial trend to use Anti-Corrosion Papers instead
Hydrocarbon Rust Preventives or VCI Anti-Corrosion Polyethylene films.

However, the production and use of anti- corrosion and packaging paper has a number of
adverse effects on the environment which are known collectively as paper pollution. Pulp
mills contribute to air, water and land pollution.



Pulp and paper is the third largest industrial polluter to air, water, and land in both Canada
and the United States, and releases well over 100 million kg of toxic pollution each year. In
addition, discarded paper is a major component of many landfill sites, accounting for about
35 percent by weight of municipal solid waste (before recycling). Even paper recycling
contributes to pollution due to the sludge produced during de-inking.

Worldwide, the pulp and paper industry is the fifth largest consumer of energy, accounting
for four percent of all the world's energy use. The pulp and paper industry uses more water
to produce a ton of product than any other industry.

Therefore, great efforts are needed to ensure that the environment is protected during the
production, use and recycling/disposal of this enormous volume of material.

It has long been the object of the authors’ research to provide an alternative to the pulp-
based standard anti-corrosion paper, as it does not use trees, water, chlorine, acids, or
petroleum in its creation. It is primarily made from minerals such as calcium carbonate, one
of the most common substances on the planet; found in the shells of marine organisms,
pearls, and eggshells, or as natural by-products of water and limestone in quarries.

The Vappro VCI Mineral Stone paper made in an effort to solve the above-described
problems. It is made from minerals fortified with Vappro VCI proprietary corrosion inhibitors,
UV Agents, Anti-Static Agent and Special Binder.

It employs a combination of synergistic corrosion inhibitors such as Anodic, Cathodic,
Adsorption, Volatile Corrosion Inhibitors, Azole compounds, Titanium Dioxide, Zinc Oxide, or
Silicone Dioxide as inorganic UV blockers, Anti-Static Agent such as Aromatic Sulfonamide,
the Aromatic Sulfonamides may be Ortho, Meta, or Para substituted on the aromatic part
thereof, or may be N-substituted on the amide group thereof, Synthetic Polymer Binder such
as Polyethylene, Polypropylene powders and Polyvinyl Alcohol (PVA) as special

binder.

However, there is no precedent or test thus far to evaluate the corrosion inhibition properties
of VCI Mineral Stone Paper in high salinity and humidity environment.

Due to its excellent moisture repellent properties, the usage of Polyethylene VCI film to
protect equipment and metallic parts from corrosion during storage or shipping has been
globally accepted now than ever before.

Corrosion is a multi-billion dollars problem globally, as such, evaluating the vapour corrosion
inhibition properties of Vappro VCI Mineral Paper is of paramount importance to all
manufacturers.

In view of the above, there is a need to test the corrosion inhibition efficiency of Vappro 830
VCI Mineral Paper in a high salinity and humidity environment by adopting the ASTM B117
Test Method

Test Method ASTM B117

The ASTM B117 salt spray test is a standardized and popular corrosion test method to
check corrosion resistance of materials and surface coatings. Salt spray testing is an
accelerated corrosion test that produces a corrosive attack to coated samples in order to
evaluate the suitability of the coating for use as a protective finish. The appearance of the
corrosion products (rust or other oxides) is evaluated after a predetermined time.
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Rationale

The authors decided to adopt this method to evaluate the corrosion inhibition efficiency of
Vappro 830 VCI Mineral Stone Paper by simulating and subjecting it the most extreme and
harsh environmental conditions using the ASTM B117 Salt Spray Chamber Test Method.

The purpose of the said test is to set a precedent for higher level of standard of testing for all
VCI Papers subject to high salinity and humidity environment.

Test Method Used

ASTM B117 This method is used to determine the corrosion protection effect of VCI papers
and films on a defined test object of high carbon steel blades.

Test object

5 pieces of high carbon mild steel blades.

Test Sample
5 x (25 x 150mm) VCI Mineral Stone paper (Thickness= 120 gsm)

Test Equipment
ASTM B117 Compliant Salt Spray Chamber
Principle of the test method

1) Remove and degrease oil protective coating from the five high carbon steel
blades by soaking it in Isopropyl alcohol. The blades were then left to dry.

2) Four metal blades were wrapped with Vappro 830 VCI Mineral Stone Paper.

3) The remainder one was wrapped with normal mineral paper. It is used as
control/ yardstick for the experiment.

4) Then left aside for 24 hours to allow the V.C.I ions to polarize the metal
surfaces. The said process will form a passive film on the metal samples,
which protects metal from corrosion.

5) All Samples were placed into the salt spray Chamber with 100% relative
humidity, 5% salt spray solution. Please see picture (1) and (2).



Picture 1 with Salt Spray Chamber Covered

Picture 2 with Salt Spray Chamber Cover Removed
Control
blade

Blades protected with Vappro 830 VCI Mineral Stone Paper

6) Monitoring of metals for rust and corrosion on the metal surfaces was carried
out.



Analysis Results:

1) Control started to corrode at day 1. Please see Picture (3).

Picture 3

ContrLI Blade

started to
Corrode.

2) After 7 days (168 hours) in the salt spray chamber, control blade corroded badly

( see picture 5 below). As observed, Blades that are protected with Vappro 830 VCI
Mineral Stone Paper have only slight rust on Blade A and B, no rust on Blade C and
slight corrosion on Blade D ( see picture 4 below). The said test was terminated at
168 hours which is the duration of the test.



v
Blade A Blade B Blade C Blade D
Picture 4
3) After 168 hours in the salt spray chamber, the control blade was corroded badly

and samples wrapped with VCI mineral paper had minimum corrosion when
compared with control. Please see picture (5).

Control blade badly corroded




Conclusion

Based on the accelerated test, slight corrosion was expected to be found on the Blades
protected with Vappro 830 VCI Mineral Stone Paper and severe corrosion on the
Control Blade. Results turned out to be better than expected, slight rust on Blades A
& B, no rust on Blade C, slight corrosion on Blade D and severe corrosion on Control
Blade.

The above results indicate that the Vappro 830 VCI Mineral Stone Paper is able to
protect metallic parts against corrosion in high salinity and humidity environment
during shipment or storage where the actual environmental factors are not as harsh
as the induced parameters for the said test.
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