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Abstract 
Natural leather production involves animal use and chemical-intensive tanning processes, creating environmental and 
ethical concerns. Therefore, developing sustainable alternatives is important for modern footwear, garment, furniture, 
and automotive industries. This study aimed to prepare polyurethane (PU)-based synthetic leather using release paper 
technology and evaluate its physical and mechanical properties. PU solution was coated onto textured release paper, 
followed by drying, curing, and lamination with textile fabric to obtain the final leather-like material. The prepared 
product successfully reproduced a leather-like surface texture. Mechanical testing revealed tensile strength values of 
11–18 MPa and elongation at break of 180–300%, indicating adequate strength, flexibility, and durability for practical 
applications. The process also offers advantages such as lower volatile organic compound emissions, avoidance of 
chromium-based tanning chemicals, and potential reuse of release paper. These findings demonstrate that PU-based 
synthetic leather produced by this method is a promising alternative to conventional natural leather. The developed 
material demonstrates potential for sustainable industrial synthetic leather production. 
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1.  Introduction 
Natural leather has traditionally been used 

in footwear, garments, bags, upholstery, and 
automotive interiors because of its strength, 
durability, and premium appearance. However, 
conventional leather production is associated with 
environmental and ethical concerns due to 
animal-derived raw materials and the use of 
chemical-intensive tanning processes. Leather 
processing also consumes large quantities of 
water and generates waste containing chromium 
salts, dyes, and other pollutants. Therefore, the 
development of sustainable and cruelty-free 
alternatives has become increasingly important 
for modern industries [1,2]. 
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Polyurethane (PU)-based synthetic leather 
has emerged as one of the most promising 
substitutes for natural leather because of its 
softness, flexibility, abrasion resistance, and 
leather-like surface characteristics. Compared 
with PVC-based synthetic leather, PU materials 
generally offer better comfort, lower toxicity, and 
improved mechanical properties. Due to these 
advantages, PU artificial leather is widely used in 
shoes, garments, furniture, luggage, sports goods, 
and automotive interiors [3,4]. Previous studies 
have reported significant progress in PU 
chemistry and synthetic leather manufacturing. 
Sur et al. [5] investigated DMF-based 
polyurethane systems for wet-type artificial 
leather and reported satisfactory mechanical 
properties. Tian [6] reviewed functional 
polyurethane materials and highlighted their 
growing applications in leather manufacture. 
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Researchers [7] summarized recent advances in 
greener polyurethane systems, including 
waterborne PU and low-VOC technologies. Other 
researchers [8] discussed porous surface coatings 
for polyurethane synthetic leather and 
emphasized the importance of surface 
engineering for performance improvement. 

Despite these developments, many reported 
studies mainly focus on polymer synthesis, eco-
friendly raw materials, or coating chemistry, 
while comparatively fewer studies describe the 
practical production sequence of PU artificial 
leather using release paper technology and its 
influence on final surface texture, adhesion, 
durability, and mechanical properties. In 
addition, limited studies present industrially 
relevant data combining manufacturing steps 
with final product performance [8,9]. 

Therefore, the present study aims to 
investigate the production of polyurethane-based 
artificial leather using release paper technology 
and evaluate its physical and mechanical 
characteristics. Special attention is given to 
surface finish, tensile strength, elongation at 
break, water resistance, and suitability for 
industrial applications. This work provides 
practical insight into an efficient manufacturing 
route for producing high-quality PU synthetic 
leather as an alternative to conventional natural 
leather. 

 
2. Materials and Method 
2.1. Materials 

Polyurethane (PU) resin was used as the 
primary coating polymer for the preparation of 
artificial leather because of its excellent 
flexibility, abrasion resistance, adhesion 
strength, and film-forming properties. Textured 
silicone-coated release paper was used as a 
temporary carrier substrate to transfer the 
desired grain pattern and surface finish to the 
polyurethane layer during processing. 
Polyester/cotton blended textile fabric was used 
as the backing substrate to improve tear 
resistance, dimensional stability, and mechanical 
strength of the final composite material. 
Pigments, fillers, and processing additives were 
incorporated to control colour, viscosity, coating 
uniformity, and overall performance of the PU 
formulation [6,7]. 

 
2.2. Preparation of PU Artificial Leather 

The polyurethane coating formulation was 
prepared by mixing PU resin with pigments, 
fillers, and additives under continuous 
mechanical stirring for approximately 20–30 min 
until a homogeneous mixture was obtained. The 
prepared formulation was then uniformly coated 

onto the textured surface of release paper using a 
coating applicator with an approximate wet 
thickness of 0.20–0.35 mm. 

The coated sheet was dried in a hot-air oven 
at 80–100 °C for 5–10 min to remove solvent and 
partially solidify the coating layer. Thereafter, 
curing was carried out at 130–150 °C for 3–5 min 
to promote polymer crosslinking and strengthen 
the polyurethane film. Such thermal treatment is 
commonly employed in PU coating systems to 
obtain stable film formation and improved 
durability [5,8]. 

After partial curing, polyester/cotton backing 
fabric was laminated onto the semi-cured PU 
layer under an applied pressure of approximately 
0.3–0.5 MPa. Final curing was then performed for 
2–3 min to ensure complete adhesion between the 
polyurethane layer and fabric substrate. After 
cooling, the release paper was peeled off carefully 
to obtain the finished polyurethane artificial 
leather sheet with the transferred surface texture 
[3,8]. 

 
2.3. Sample Conditioning 

Before testing, all developed samples were 
conditioned at room temperature (25 ± 2 °C) for 24 
h to minimize the effect of environmental 
moisture and temperature variations on 
measured properties. Conditioning of polymer-
coated materials prior to testing is commonly 
recommended for obtaining reproducible results. 

 
2.4. Testing Methods 

Mechanical and physical properties of the 
prepared artificial leather samples were 
evaluated using standard testing methods. 
Tensile strength and elongation at break were 
measured using a Universal Testing Machine 
(UTM) according to relevant ASTM/ISO 
procedures. Test specimens of approximately 100 
mm × 25 mm were used. 

Peel adhesion strength was determined 
using a 180° peel test to evaluate bonding 
strength between the polyurethane coating and 
textile backing layer. Abrasion resistance was 
measured using a Martindale or Taber abrasion 
tester to determine surface wear durability. 
Water absorption was determined by immersing 
samples in distilled water for 24 h and measuring 
percentage weight gain. Sample thickness was 
measured using a digital micrometer. All tests 
were conducted in triplicate, and average values 
were reported [10-12]. 

 
2.5. Process Parameters 

The principal processing variables 
considered during the study included coating 
thickness, drying temperature, curing 
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Parameter Typical Range Purpose 
PU Coating Thickness 0.15 – 0.40 mm Controls strength and flexibility 
Drying Temperature 80 – 120 °C Solvent removal 
Curing Temperature 120 – 160 °C Polymer network formation 
Lamination Pressure 0.2 – 0.6 MPa Improves bonding 
Line Speed 5 – 40 m/min Coating uniformity 
Release Paper Texture Smooth / Matte / 

Embossed 
Surface finish 

Test Parameter Instrument Standard Methods 
Tensile Strength Universal Testing Machine ASTM D751 / ISO 3376 
Elongation Universal Testing Machine ISO 3376 
Peel Adhesion 180° Peel Test ISO 8510-2 
Abrasion Resistance Martindale / Taber ISO 12947 
Water Absorption Immersion Test ASTM D6015 
Thickness Digital Micrometer Internal method 

temperature, lamination pressure, and release 
paper texture. PU coating thickness was 
maintained within 0.15–0.40 mm to achieve a 
balance between flexibility and strength. Drying 
temperature was controlled between 80–120 °C to 
facilitate solvent evaporation, while curing 
temperature was maintained within 120–160 °C 
to ensure complete polymer network formation. 
Lamination pressure was adjusted between 0.2–
0.6 MPa for effective bonding with the textile 
backing. Surface finish of the final product was 
controlled by selecting smooth, matte, or 
embossed release paper textures [7,8]. The 
processing parameters used during preparation 
are summarized in Table 1, while the standard 
test methods adopted in this study are presented 
in Table 2. 

 
3. Results and Discussion 

3.1. Relation of Findings to Research Objective 
The main objective of this study was to 

develop polyurethane-based artificial leather 
using release paper technology and evaluate its 
performance characteristics. The findings 
demonstrate that the adopted production route 
effectively generated synthetic leather with 
satisfactory surface texture, mechanical strength, 
flexibility, and moisture resistance. Therefore, 
the study objective was successfully achieved. 

 
3.2. Surface Quality and Texture Transfer 

The developed samples exhibited smooth and 
uniform surfaces without visible cracks, bubbles, 
or coating defects. This indicates that the coating 
viscosity, drying conditions, and curing 

parameters were properly controlled during 
processing. The embossed release paper 
accurately transferred grain patterns to the PU 
surface, producing a leather-like appearance. 

Similar observations were reported by [8], 
who stated that release paper technology 
improves texture replication and surface finish 
quality in PU synthetic leather production. The 
present findings confirm that release paper 
selection is a critical parameter for final product 
aesthetics. The surface characteristics and visual 
observations of developed samples are shown in 
Table 3. 

 
3.3. Mechanical Strength and Flexibility 

The tensile strength of 11–18 MPa indicates 
adequate load-bearing capacity for industrial 
applications. This performance can be attributed 
to strong interfacial bonding between the 
polyurethane coating and textile backing fabric. 
The fabric substrate helps distribute applied 
stress, while the PU layer provides elasticity and 
toughness. 

Elongation at break values of 180–300% 
demonstrate excellent flexibility of the developed 
material. High elongation is desirable in 
footwear, garments, and upholstery applications 
where repeated bending occurs [13,14]. 
Comparable values were reported by [7] for 
commercial PU synthetic leather materials. 

 
3.4. Peel Adhesion and Durability 

The peel adhesion strength of approximately 
18 N/cm confirms strong bonding between layers. 
Good adhesion was likely achieved because 
lamination was carried out at appropriate 

Table 1. Processing parameters used for PU leather preparation (Adapted from [7,8]).  

Table 2. Tests methods for PU artificial leather (Adapted from [7,12]).  
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Samples ID Color Surface 
Structure Finish Type Observation 

(Application) 

Sample -A 

 
Brown 

 
Embossed 
grain 

 
Matte 

 
Upholstery 
applications 

Sample – B 

 
Blue 

 
Smooth micro-
grain 

 
Semi-gloss 

 
Automotive interiors 

Sample – C 

 
White 

 
Fine matte 
texture 

 
Matte 

 
Upholstery materials 

Sample - D 

 
Maroon 

 
Subtle grain 

 
Smooth 

 
Fashion 
accessories 

Sample - E 

 
White 

 
Pebble grain 

 
Matte 

 
Footwear applications 

 

pressure and curing temperature, allowing proper 
interpenetration between the polymer layer and 
textile substrate. Abrasion resistance of 1250 
cycles indicates satisfactory durability under 
repeated frictional forces. This result is important 
for footwear and furniture applications where 
surface wear resistance is essential. 

3.5. Water Resistance 

Low water absorption (~0.4%) suggests that 
the developed PU coating formed a dense and 
continuous barrier structure. Such low moisture 
uptake improves dimensional stability and long-
term durability [15]. Similar moisture resistance 
has been reported in polyurethane-coated 

Table 3. Surface characteristics of developed samples.  



 
 

 Copyright © 2026, ISSN: 3032-7059 

Journal of Chemical Engineering Research Progress, 3 (2), 2026, 178 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Property Observed Value Interpretation 
Tensile Strength 11 – 18 MPa Adequate strength 

Elongation at Break 180 – 300 % Good flexibility 

Peel Adhesion Strength ~18 N/cm Strong bonding 

Abrasion Resistance 1250 cycles High durability 

Water Absorption ~0.4% Good water resistance 

synthetic leather due to the hydrophobic nature of 
PU polymers [6]. 

 
3.6. Comparison with Previous Studies 

The developed material exhibited 
mechanical and physical performance comparable 
to commercial PU artificial leather products. 
However, the present method additionally offers 
efficient texture transfer and possible reuse of 
release paper, making it attractive for industrial 
production. Slight variations in strength values 
compared with earlier reports may be due to 
differences in PU formulation, coating thickness, 
curing temperature, and backing fabric 
composition. 

 
3.7. Overall Scientific Significance 

The results demonstrate that release paper 
technology is not only useful for improving 
appearance but also for producing synthetic 
leather with balanced strength, flexibility, 

adhesion, and moisture resistance. A summary of 
the mechanical performance data is presented in 
Table 4. Therefore, the present study supports the 
industrial viability of PU-based artificial leather 
as a sustainable alternative to conventional 
natural leather [16,17]. The measured mechanical 
properties of developed PU artificial leather are 
illustrated in Figure 1. 

 
3.8. Engineering Significance and Industrial 
Feasibility 

The successful preparation of polyurethane 
artificial leather using release paper technology 
demonstrates the engineering applicability of 
transfer-coating processes for value-added 
polymer products. Uniform coating thickness and 
effective texture transfer indicate that the 
selected drying and curing conditions enabled 
stable film formation and adequate solvent 
removal. Proper control of temperature and 
residence time is essential in coating operations 

Table 4. Mechanical performance of PU artificial leather [11].  

Figure 1. Bar chart showing mechanical properties of developed PU artificial leather.  
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because insufficient drying may cause surface 
defects, whereas excessive heating may 
negatively affect polymer properties [5,7]. 

Lamination pressure also plays an important 
role in promoting interfacial adhesion between 
the polyurethane layer and textile backing 
substrate. The strong bonding observed in the 
present study suggests that suitable pressure and 
curing conditions improved interlayer contact and 
polymer consolidation. Similar effects of 
processing conditions on adhesion and coating 
quality have been reported for PU synthetic 
leather systems [3,8]. 

From an industrial perspective, release 
paper technology offers continuous production 
capability, reproducible surface finish, and higher 
manufacturing efficiency compared with 
conventional leather processing routes. In 
addition, the potential reuse of release paper and 
reduced dependence on chromium-based tanning 
chemicals may improve process sustainability. 
Therefore, the developed route shows strong 
potential for scale-up in footwear, upholstery, 
automotive interior, and fashion accessory 
manufacturing [6,7]. A comparison between 
developed material and reported commercial PU 
leather values is shown in Figure 2. 

4. Conclusions 
The present study demonstrated that 

polyurethane-based artificial leather can be 
successfully produced using release paper 
technology with satisfactory surface quality and 
mechanical performance. The developed material 
showed adequate tensile strength, flexibility, 
adhesion, abrasion resistance, and water 
resistance for practical applications. Release 
paper technology offers advantages such as 
uniform finishing, controlled texture, and efficient 
production. The developed PU artificial leather 
has strong potential for use in footwear, 
upholstery, automotive interiors, bags, and 
fashion accessories. Future work may focus on bio-
based polyurethane systems, recyclability, and 
improved breathability to further enhance 
sustainability. The present study was conducted 
at laboratory scale; pilot-scale validation is 
recommended for future work. 
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