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CASE STUDY
Innovative TPX™ resin for easy,

cost-effective production of

lighter fiber-based materials
with increased strength

Summary

Product type: TPX™ (PMP technology) for fiber-based applications

Application: A transparent functional polymer (4-methyl-1-pentene) for textile, clothing
materials

Key benefits: Heat retention | High Heat Resistance | Antifouling | Low Density | Chemical
Resistance | Steam Resistance

The Challenge

Among the challenges faced by the apparel industry manufacturing polymer-based products are heat,
weight, density, and stains. Producing a material that can resist heat, provide easy washing against
stains, and is lightweight, is one of the major requirements faced by researchers.

When designing a polymer for fiber-based applications, heat resistance and heat retention properties
are basic requirements and the most affecting ones. Weight is another important challenge to the
production of fiber applications, the apparel industry for example. To produce high-quality products,
density should be at a certain level which increases the weight of the end product. Fiber applications
in an industrial environment face a considerable challenge of decreased functional life owing to acidic
reactions. On the other hand, the industry needs a polymer resin that offers antifouling properties and
provides better releasability. Among the challenges faced by the apparel industry, drying is another.
Consumer needs a product that quickly dries after washing it with minimum effort of spinning.

Causes:

In the apparel industry, fiber-based products like polyester, when exposed to heat, are caused to melt
or deform. Weak intermolecular forces are also a cause of deformation of the fiber-based application
when exposed to constant heat. To improve the quality of the product, increasing density also
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increases the weight of the application which is undesirable in order to keep the comfort of the final
product. Stains on the cloth can be caused in normal usage, therefore a stain-resistant and quick-drying
material is desired in fiber-based applications.

The Solution

Cross-linking is a method to increase the strength of the polymer. Cross-linking restricts the motion of
the chains of the molecules. It also prevents secondary forces too weak when exposed to high
temperatures. TPX™ developed by Mitsui Chemicals belongs to the family of polymethylpentene
(PMP) polyolefin resins that offer a unique combination of releasability and heat resistance which are
desirable in fiber-based applications like cloth. On top of that, TPX™ is one of the world's lightest mass-
produced resin as far as Mitsui Chemicals is aware.
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The TPX™ fiber provides the solution for the heat resistance to the value of 220 — 240°C. It is suitable
for textile and other fiber based-applications. Compared to alternative materials, TPX™ offers
desirable density, heat resistance, and releasability.

Low Density 830 kg/m? Used for producing light weight
products

High Heat Resistance Tm: 220 — 240 degrees Celsius Suitable for high temperature
applications

Water/Steam Resistance  Extremely low water absorption rate Does not swell-up in humid
conditions

Chemical Resistance Resistant against alkalis, acids, and High durability

alcohols.
Releasability Surface Tension: 24 mN/m Can be peeled-off easily, Doesn’t

easily stick to any substance

Table 01: Properties of TPX™ beneficial in manufacturing of fiber based materials
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Figure 01: A graph showing heat resistance of TPX ™ compared to Homo PP

TPX™ fiber offers a density as low as 830 kg/m3 to allow the production of lighter textiles while
maintaining the required strength and flexibility. It also provides a solution to the water and steam by
having water-resistant properties. The TPX™ (PMP technology) has an extremely low water absorption
rate and does not swell up in a humid atmosphere and avoids stains on cloth. Products that are
frequently used in water or moisture e.g. clothes can be produced using this material. It also provides
a solution for releasability by offering a surface tension of 24 mN/m and doesn’t easily stick to the
other substances. If sticks, it can be peeled off easily. The high releasability of TPX™ fiber allows for
better handling and hints at a lower defect rate. To check the releasability of the TPX™ fiber, tests
were conducted including a vulcanization test, and peel strength test.

TPX™ 830 100% 80% 60% 40% 20%

PET 1380 100% 20% 40% 60% 80%

Ex. Shirt (made of 300g 180g 204g 228g 252g 276g
PET300g)

-40% -32% -24% -16% -8%

Table 02: Weight reduction by changes of TPX ™ PET ratios
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Surface tension[mMN/m)
Figure 02: Comparison between the surface tension of TPX ™ with different materials

Figure 02 shows the difference in surface tension of TPX™ with different materials such as PTFE, HDPE,
PP, PVC, and many more. We can see that TPX™ has surface tension near PTFE which is known for its
non-stick characteristics. This makes it a material with excellent releasability and also provides anti-
fouling properties.

TPX™ fiber shows resistant behavior against acids, alkalis, solvents, and alcohols. After recurrent use,
the polymer can swell up owing to contact with various chemicals present in the lubricant and rubber.
The high chemical resistivity of TPX™ prevents swelling and increases its reusability, which is favorable
in case of apparel products like textiles. Table 03 below shows the superiority of TPX™ over different
materials against chemicals.

Concentrated Sulfuric Acid (98%) A C C A D
Ammonia Water A A C A

Sodium hydroxide (40%) A A C A A
Sodium oxalate A A A A -
Acetone A C C C B
Methyl ethyl ketone A C C C C
Ethanol A C A A A
Toluene C E C E -
Trichloroethylene C E E B -
Brake oil A D C B -

e Temperature: 25 degrees Celsius
e A: Not attacked; B: Practically not attacked; C: Attacked (swelling); D: Attacked (cracked);
E: Attacked (dissolve)

Table 03: TPX™ resistivity against acid, alkalis, solvents, and alcohols
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In order to retain the dimensional accuracy of the cloth, steam resistance plays a vital role. Cloths get
dirty and stained, and are washed on daily basis, which will lose their dimensional accuracy if the
polymer is not resistive against steam. TPX™ is designed to retain its dimensional accuracy in humid
conditions with 70% RH @ 140 degree Celsius. Figure 03 shows the results after the steam resistance

test which indicated a stable diameter in the case of TPX™.
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Figure 03: Results showing the behavior of different materials in the steam resistance test
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Figure 04: Comparison of surface tensions of TPX ™ and different materials
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Conclusions

This case study evidently discoursed the challenges faced by the manufacturers in fiber applications,
especially apparel products. On the other hand, we talk about the solutions that can reduce these
effects through different properties and techniques. TPX™ fiber (PMP technology) is ideally suited for
the replacement of conventional resins used in fiber-based products in the apparel industry. Its
exceptional releasability gives it a major edge over PA, EPDM, TPE, and PP. Its excellent dimensional
accuracy and low density aid easy production of lighter material with better strength, reducing the
cost.

Mitsui Chemicals is a renowned manufacturer of TPX™ fiber (Polymethylpentene or PMP) with
immense industry involvement. Contact us today to order a sample of TPX™ MX002, TPX™ DX560MX
TPX™ MLL411.

Request a sample of TPX™ MX0020 Product Today

CONTACT MITSUI CHEMICALS



https://omnexus.specialchem.com/product/t-mitsui-chemicals-tpx-mx002o#frmgetsample
https://omnexus.specialchem.com/product/t-mitsui-chemicals-tpx-mx002o#frmgetprice

