Polyvinyl Alcohol — Properties and Characteristics

Polyvinyl alcohol (PVA) is a polymer with a repeating unit structure (CH2-CHOH)n.
When PVA undergoes hydrolysis, the polymer chains are broken down by water
molecules. Partial hydrolysis of PVA results in varying amounts of hydroxyl groups
(-OH) being attached to the polymer chain, while full (complete) hydrolysis would
mean that all acetate groups (-CH3CO-) have been replaced by hydroxyl groups.

Hydrolysis is a chemical reaction in which a molecule is cleaved into two parts by
adding a water molecule. In the case of polyvinyl acetate to polyvinyl alcohol
conversion, hydrolysis is when the acetate groups on the polymer chain are
replaced by hydroxyl groups, making the polymer water-soluble.

Partially hydrolyzed PVA would have a mix of acetate and hydroxyl groups along
the polymer chain, leading to varying water solubility and physical properties.
Fully hydrolyzed PVA, on the other hand, would have only hydroxyl groups along
the chain, making it completely water-soluble and with different properties
compared to the partially hydrolyzed form.

Polyvinyl alcohol (PVA) is a synthetic polymer that is water-soluble and
biodegradable. It is made by hydrolyzing polyvinyl acetate, a resin derived from
vinyl acetate. PVA is known for its film-forming properties, making it useful in
various applications, including adhesives, textiles, coatings, and more.

Some key properties of polyvinyl alcohol include:

1. Water solubility: PVA is highly soluble in water, forming a viscous solution. This
property makes it a popular choice for applications requiring water solubility.

2. Film-forming: When PVA solutions dry, they form transparent films that are
flexible and have good tensile strength. This makes PVA a common ingredient in

various coatings and adhesives.

3. Biodegradability: Unlike many synthetic polymers, PVA is biodegradable under
certain conditions, making it more environmentally friendly in some applications.
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4. Chemical resistance: PVA has good resistance to oils, greases, and organic
solvents, which adds to its versatility in different industries.

5. Adhesion: Adhesion refers to the ability of a substance to stick to another
surface. Polyvinyl alcohol is known for its strong adhesive properties, which make
it a key ingredient in various adhesives and coatings.

6. Cohesion: Cohesion is the attraction between molecules of the same
substance. Polyvinyl alcohol exhibits good cohesion, contributing to its strength
and durability in film-forming applications.

7. Tensile strength: Tensile strength is the maximum stress a material can
withstand before breaking under tension. PVA films have good tensile strength,
making them suitable for applications where strength and durability are essential.

8. Elasticity: Elasticity is the ability of a material to deform under stress and
return to its original shape when the stress is removed. While PVA films are
flexible and have some elasticity, they are not as elastic as other polymers like
rubber.

9. Elongation: Elongation refers to the percentage increase in length a material
can withstand before breaking. PVA films generally have moderate elongation
properties, allowing them to stretch to a certain extent before rupturing.

10. Speed of dissolution: The speed of dissolution of PVA depends on various
factors such as temperature, concentration of the PVA solution, and agitation.
Generally, PVA dissolves relatively quickly in water, especially at higher
temperatures.

These characteristics highlight the versatility of both partially and fully hydrolyzed
PVA in various industries, each leveraging its unique properties to meet specific
requirements in formulations and end products.

The presence or absence of acetate groups in the hydrolyzed PVA affects its
compatibility with other materials, ability to form films, and other properties
important for various applications in industries like adhesives, coatings, and
textile sizing.
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Partially and fully hydrolyzed polyvinyl alcohol (PVA) have distinct properties that
make them suitable for different applications. Here are some typical applications
for partially and fully hydrolyzed PVA:

Partially Hydrolyzed PVA:

1. Adhesives: Partially hydrolyzed PVA is often used to formulate adhesives for
paper, wood, and various porous materials due to its moderate water solubility
and adhesive properties.

2. Textiles: Partially hydrolyzed PVA can be used in textile sizing agents to
improve yarns' slashing and weaving properties.

3. Paper Coatings: It is used in paper coatings to enhance surface properties such
as smoothness, printability, and ink holdout.

4. Construction: Partially hydrolyzed PVA is sometimes used in applications like
mortar additives for improving adhesion and workability.

5. Emulsion Polymerization: Fully hydrolyzed PVA can be used as a protective
colloid or stabilizer in emulsion polymerization processes for producing latex
paints, adhesives, and coatings.

Fully Hydrolyzed PVA:

1. Textiles: Fully hydrolyzed PVA is preferred for textile sizing and finishing
applications as it provides excellent film-forming properties and adhesion to
fibers and fabrics.

2. Pharmaceuticals: It is used in the pharmaceutical industry for controlled drug
release formulations and as a tablet binder.

3. Packaging: Fully hydrolyzed PVA is used in packaging materials for its excellent
barrier properties and water solubility, particularly in water-soluble packaging
applications.

These characteristics collectively make polyvinyl alcohol a versatile and

valuable polymer with a wide range of applications that benefit it in various
industrial and commercial applications.
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