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Abstract

Alkyd paint is a very popular paint used in industry and life to protect the surface of steel, wood, and equipment against the
harmful effects of the environment. The aim of this study is to assess the effect of BaSO, nanoparticles on alkyd resin paint
films to protect metals. The research method is selecting the traditional alkyd paint formula, then replacing this coating powder
CaCO; with BaSO. nanoparticles to monitor the properties of the paint film over time. Methods of analyzing the properties of
the paint film are based on Vietnam standards. The study results showed that CaCOs; coating powder replaced by BaSO4
nanoparticles had increased the properties of the paint film, improved the thickness, gloss, and durability of the paint film.
BaSO, nanoparticles increased from 1% to 6% by weight, the impact increased by about 11.29% (70 to 79 kg.cm), Glossy 60°
increased by about 10.79%, Glossy 85° increased by about 10.92%, especially the durability of paint film over time increased
nearly double. However, BaSO, nanoparticles are more expensive than CaCOs, so they should replace less than 6% by weight

to increase the quality of the paint film. This ratio is changed according to the actual equipment requirements.
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Introduction

Nowadays, alkyd paint is used extensively to protect metals
against environmental damage. The main ingredients of
alkyd paint are alkyd resins, coatings, and additives such as
surface desiccants, anti-deposition agents, defoamer,
dispersants, colors, solvents. Alkyd resins come in a variety
of fatty resins (long-oil alkyd containing 56-70% fatty oils),
lean resins (short-oil alkyd with 30-45% fatty oils), and
medium-oil alkyd resins (medium-oil alkyd has 46 - 55%
fatty oil), the demand for alkyd resins is huge, about
200,000 tons of alkyd resins are produced per year 231,
The coating is a very important component of paint, it
greatly affects the properties of the paint. The commonly
used coatings in paint are CaCOs, TiO,, ZnO, BaSO....
Coating BaSO,4 has many outstanding properties in terms of
adhesion, UV resistance, keeping color stable, and less
changing due to the environment. “l. BaSO4 nanoparticles
are BaSO. particles with very small particle diameters.
BaSO, nanoparticles are typically 20-80 nanometers (nm)
with specific surface area in the 10 - 50 m?/g. They have the
properties of BaSO, and special properties of nanoparticles
in the coating field [ & 7, sterilization [, synthesized by
many different methods in the form of emulsion 1, by
precipitation method 1%, and many other ways ' 2. The
purpose of this study is to assess the effect of BaSO,
nanoparticles as coating materials in Alkyd Paint
Formulation Towards Metal Surface. This study focuses on
the durability of paint films, as a basis for practical
application on an industrial scale, helping manufacturers
choose suitable BaSO,4 nanoparticles ratio for each painting
with different requirements for quality and price.

Materials and Methods

Materials

Alkyd- CR 1486-70 DT: Alkyd resin is Qil length 49%, PA
content (Phtalic Anhydride) 28%, Solvent type: Xylene,
Acid value (mg KOH / g solid): 5 - 12, Solid content: 70 +
1%, Color temperature (Gardner): Max. 8. Origin: Indonesia

BaSO4 nanoparticles: BaSO4 nanoparticles are in fine
powder form, the particle diameter is 40-50nm. It is almost
insoluble in water, is slightly soluble in concentrated
sulfuric acid. BaSO, nanoparticles are used in paints to
increase adhesion, keep the color bright, clear, not fade,
which can improve the product's light fastness, weather
resistance,  chemical corrosion resistance, and
electrochemical resistance, and decorative effect, improve
the impact strength of the coating. Packing: 25KG in PE
woven bag. Place of origin: Turkey.

CaCOs: CaCO; content 98%, the density of 2.7, the iron
content of 0.05%, fineness of 10 um, used for painting.
Made in Viet Nam.

Oct Co: Cobalt octoate 10% is a drying agent for oil paint
systems. Appearance is purple, clear liquid, solid content of
55-65%, the metal content of 9.8 - 10.2, specific gravity
0.93-1.03. Dura origin (India).

Oct Pb: Lead Octoate (32% Pb) is a surface-based drying
agent that is often combined with Cobalt and Calcium
Octoate. Liquid, clear yellow, solid content of 62-72%, Pb
content 32 + 0.2%. Density 1.2-1.3 g / ml.. Thai origin.
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Oct Ca: Calcium octoate 10% is a high purity liquid drying
agent with strong activity and compatibility. Calcium
Octoate is used when combined with Lead and Cobalt
octoate. Origin from Mandeep - India

Bentone 34: Bentone 34 is a special clay mineral, it is a
sodium-aluminum hydrosilicate. Bentone 34 is used to refer
to natural stone, it is a very fine particle material that mainly
consists of clay minerals. Made in China

Airex 900: Airex 900 is a foam breaking agent, it breaks
down bubbles formed in the process of grinding, mixing, to
make the paint film glossy and smooth. Chinese origin.

Disper 710s: Disper is an effective dispersant that disperses
organic and inorganic additives in the paint to create a gloss
for paint film. Chinese origin.

Xylene: Xylene is a clear colorless liquid with a pleasant
aroma. Auto-ignition temperature 500°C. Density at 20°C is
0.865-0.875 kg/l. This mixture is liquid, colorless. Chinese
origin.
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Research Methods

We create different paint formulas with the replacement rate
of CaCO; coating material with BaSO,4 nanoparticles then
consider the extent of the effect of nanomaterials on the
properties of the paint film. Each formula sample is painted
on 12 metal sheets with dimensions of 70x150 mm and a
thickness of 0.5 mm with the same film thickness. We
compare and draw conclusions, evaluate the advantages of
using BaSO, nanomaterials.

Method of Creating Paint Film

Because creating a uniform thickness paint is relatively
difficult, so we create many models to choose from. The
common tool for creating laboratory coatings is a manual
paint film ruler. We use the manual pull ruler model BGD
201/5 with a 100 pm scale from the Biuged manufacturer.
The ruler is based on the method of creating the Doctor
Blade technique. It is made of stainless steel with an
accuracy of 2%, easy to use, and creates relatively uniform
paint film.

Method of Creating Paint Samples

Table 1: Composition of paint formulations

Ne Raw materials Uses F1 P2 F3 P4 F5 "6 7
Wt.% |Wt% | Wt.% |[Wt% | Wt.% | Wt.% | WtL.%

1 Alkyd- CR 1486-70 DT Resin adhesion for paint 43 43 43 43 43 43 43
2 BaSO4 nanoparticles Cover substance 1 2 3 4 5 6
3 CaCOs Cover substance 24 23 22 21 20 19 18
4 Oct Co Drying substance 0.1 0.1 0.1 0.1 0.1 0.1 0.1
5 Oct Pb Drying substance 0.2 0.2 0.2 0.2 0.2 0.2 0.2
6 Oct Ca Drying substance 0.2 0.2 0.2 0.2 0.2 0.2 0.2
7 Bentone 34 Anti-sedimentation 0.3 0.3 0.3 0.3 0.3 0.3 0.3
8 Airex 900 Foam breaking agent 0.2 0.2 0.2 0.2 0.2 0.2 0.2
9 Disper 710S Dispersant substance 0.4 0.4 0.4 0.4 0.4 0.4 0.4
10 Xylen Solvent 31.6 31.6 31.6 31.6 31.6 31.6 31.6

Total 100 100 100 100 100 100 100

Methods of Analysis Result and Discussion

Coverage of dry paint film is determined according to
Vietnam Standard TCVN [13].

Drying time of the paint film is determined according to
TCVN [14].

Adhesion is determined according to TCVN [15].

Gloss 60° and 85° are determined according to TCVN [16]
The impact is determined according to TCVN [17].

We create paints based on traditional formulas from
formulas 1 to 7 with the same ingredients but different in
CaCO; and BaSO, nanoparticles coating ratios. The total
CaCO; and BaSO, nanoparticles coatings in all samples
were 24% by weight (Table 1)

Table 2: Properties of paint

No Properties F1 | F2 | F3 | F4 | F5 | F6 | F7
1 Face dry time (minutes) 33 32 31 29 26 25 24
2 Natural drying time (hours) 20 19 18 17 16 15 15
3 Impact level (kg.cm) 70 71 73 75 77 78 79
4 Coverage of dry paint film g / m? 83 83 83 83 83 83 83
5 Glossy 60° 89 90 92 94 96 97 98
6 Glossy 85° 87 88 90 92 93 94 95
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Fig 2: Gloss 60° and 85° of paint formulations

The data and graphs shown in Fig.1, Fig.2, and Table.2
show that when increasing the concentration of BaSO4
nanoparticles, the level of impact and the gloss of 60° and
85° also increased. The impact level in formula 1 to formula
7 increased fast from 70 to 79 kg. cm. The gloss of 60° and
850 increased from 89 to 98 and 87 to 95. This can be
explained that the BaSO. nanoparticles are very small and
smooth, so it gives the metal surface a gloss. This issue has
also been raised in some previous studies on nanocoatings in
paints [18, 19]. BaSO4 nanoparticles are spherical or faceted
high surface area oxide nanostructured particles . The
outstanding properties of nanoparticles have enhanced the
way in which a number of the paint industries around the

world. With regards to the paint and coatings industry,
researchers believe that nanoparticles can improve the
hardening, UV-light absorption, and biocide properties
tremendously. Researchers are not only focusing their
research on producing better paint formulations with
degradable biocides they also consider using nanomaterials
as additives for the protection of paints, against microbial
degradation, and physical and chemical deterioration.
Studies have shown several advantages in every field the
nano paints will be used as good chemical resistance, anti-

reflection resistance, Shock resistance for many structures
[21]
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Table 3: Changes in adhesion over time

NO Time (month)

Start 6 12 18 24 30 36
F1 1 2 3 3 4 5 5
F2 1 2 2 3 4 4 5
F3 1 2 2 3 4 4 4
F4 1 1 2 2 3 3 4
F5 1 1 2 2 2 3 3
F 6 1 1 1 2 2 2 3
F7 1 1 1 2 2 2 3
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Fig 3: The graph shows the change in the adhesion of the paint formula over time

From the experiment, it shows that the higher the rate of
using BaSO, nanoparticles, the less the adhesion change, the
less peeling paint film is. Thus, the added BaSO.
nanoparticles make the coating film better, it is not changed
over time. This can be explained by the fact that the metal
surface structure is not smooth and ideal, it is rough with
very small slots, causing coatings of different sizes to
penetrate deeply into the surface. Because the size of BaSO4
nanoparticles is very small from 40 to 50 nm, it easily
penetrates the metal surface, the adhesion force between the
coating and the metal surface is better than that of the
CaCOs coating, making the paint film more durable.

Replacing the CaCOj3 coating with BaSO4 nanoparticles in
the metal-protecting alkyd paint has brought better
performance on the paint film's properties such as gloss,
impact resistance and especially the longevity of the paint
film over time. Since BaSO, nanoparticles are more
expensive than the CaCQOj; coating, the replacement should
be with a ratio of less than 6% by weight of paint. Metal
surfaces of inexpensive objects and tools if using alkyd
paint coated with BaSO, nanoparticles need economic
consideration. However, in the case of the requirement of
good film quality, high gloss, and time durability for
valuable equipment, the CaCOs coating replaced with
BaSO, nanoparticles with a high rate is very suitable.

Conclusion

Replacing CaCO; with BaSO4 nanoparticles in alkyd paint
has increased the adhesion of the coating to the metal
surface, making the paint film better resistant to impact,

glossier, longer film life under the impact of the
environment.

BaSO4 nanoparticles are a good coating in alkyd paint for
metal paints, it improves the paint film properties better than
CaCO; material. The higher the rate of replacing CaCOj3
coating material with BaSO4 nanoparticles, the better the
properties of the coating film. It is advisable to replace the
CaCOs; coating material with BaSO,4 nanoparticles with a
ratio of less than 6% by weight because BaSO,
nanoparticles are more expensive than CaCOs.
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