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Introduction
Artificial Leather (AL) occupies an important place among the apparel, footwear, dry goods and other materials of light industry. Its use can reduce the deficit of natural raw materials, especially leather and introduce relatively cheap materials, usually with unique and specific characteristics for different use. Due to successful researches in chemistry and physics of macromolecular compounds and developing of the industrial synthesis of a large number of different polymer compositions perspective method of stabilizing the shape of garments is a direct stabilization [1-8]. 
For this study AL on a knitted basis with polyurethane coating was selected, which is often used in the manufacture of domestic clothing [9] and to compare AL with PVC coating, whose characteristics are presented in Table 1.
Table 1. Characteristics of AL
	Сonditional marking AL
	Country of origin
	Fibrous bases
	Chemical composition basics
	The surface density 
[image: image1.emf]
	Thickness
	tп,0С

	
	
	
	
	
	Total, mm
	kп
	

	SS 105
	Indonesia
	Knitwear
	Polyamide

– 100%
	291,7
	0,42
	0,3
	80

	FW 208
	Turkey
	Knitwear
	Poliakrylnitril

  – 100%
	208,3
	0,60
	0.4
	100

	SR 206
	Korea
	Сloth
	Viscose

 – 100%
	379,2
	0,45
	0,3
	100


Note: kп–  thickness of the polymer coating relative to the total thickness AL;                 tп,- AL heating temperature limit at which there is no visible damage to the polymer coating
In selected materials (Table 1) was applied polymer composition based on waste polyethylene terephthalate (which is a complex thermoplastic polyester terephthalic acid and ethylene glycol [10]). After stabilizing the shape stability straight preferred material is 100%. Further improvements to identify consumer requirements and application prospects AL stabilized polymer compositions was performed a comprehensive assessment of their physical and hygienic properties, namely: air permeability, vapor, thermal properties and the impact on the functional state of the human body.
Determination of air permeability of stabilized AL details
Skin permeability is an air volume (ml) that penetrated in one hour at 1 cm2 skin sample at a pressure difference on either side of the sample 9800 Pa. Determination of air permeability was conducted according to GOST 938.18-70 [11].
Research carried out in two versions of fixation of samples - up and coated textile fabrics up to AL before and after direct stabilize polymer compositions based on waste polyethylene terephthalate. Measurement results are presented in Table 2.
Table 2. Breathability of AL before and after direct stabilize polymer compositions based on waste polyethylene terephthalate
	Сonditional marking AL
	Breathability of the polymer coating, 
[image: image2.emf]
	Breathability from textile fabrics, 
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	AL to line stabilization
	AL straight after stabilization
	AL to line stabilization
	AL straight after stabilization

	SS 105
	1,19
	0,98
	0,20
	0,18

	FW 208
	1,10
	0,91
	0,19
	0,18

	SR 206
	0,95
	0,80
	0,17
	0,16


At the 95% confidence maximum relative error in each series does not exceed 8.82%.

Analysis of the results shows that after the stabilization of straight polymer compositions based on polyethylene waste AL permeability decreases slightly: maximum relative reduction reaches 18%, and the minimum 5%. Taking into account that straight after stabilizing polymeric compositions based on waste polyethylene terephthalate shape stability of AL increased by 100%, it can be argued that the relatively minor change breathability is not a barrier for applying for direct AL stabilization. It should also consider that direct stabilization of AL details do not across the plane of the details (according to the technology of processing), and not stabilized plot details from AL not change indicators breathability.
Determination of vapor permeability of stabilized AL details 
Permeability - the ability of the material to pass water vapor. This physical process, the essence of which is to transfer water through a membrane (material or material system) is caused by the pressure difference, concentration or temperature.
Valuation of techniques are based on creating vapor elasticity different vapors from different sides of the sample and determining the prescribed conditions of moisture passing through the sample area determined for a given period of time.
To determine the vapor permeability of AL before and after direct stabilize polymer compositions based on the selected method of waste polietylentereftalatum using special containers with lids with holes on a standard thread diameter area 10 cm2.

Containers filled with water, covering sample lid, weighed with accuracy to 0,001 g and placed in a desiccator with constant humidity of 60% and a temperature of 200C. Water vapor passed through the samples in given conditions.

Absolute numbers of vapor permeability measured as the change in mass construction collected before and after the experiment [12] it can be calculated by the formula (1):

[image: image4.emf],
(1)
where: Ап- the mass of water vapor that passed through the area S AL, on time t.
As the definition of air permeability three groups of samples were investigated . The results of experimental studies are presented in Table 3.
Table 3. Permeability of AL before and after direct stabilize polymer compositions based on waste polyethylene terephthalate
	Сonditional marking AL
	Permeability of the polymer coating, 
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	Permeability from textile fabrics, 
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	AL to line stabilization
	AL straight after stabilization
	AL to line stabilization
	AL straight after stabilization

	SS 105
	10,42
	9,84
	8,52
	9,03

	FW 208
	9,81
	9,73
	8,44
	8,81

	SR 206
	8,17
	7,95
	7,43
	7,27


At the 95% confidence maximum relative error in each series does not exceed 9.14%.
Analysis of the results shows that after the stabilization of straight polymer compositions based on waste polyethylene vapor permeability AL reduced. However, water vapor permeability of the foundation in textile AL FW 208 and SS 105 increases. This is because these materials are the basis knitwear. Thus, the maximum relative decrease (or increase) does not exceed 6%, which is below the relative error. Since the line after stabilizing polymeric compositions based on waste polyethylene terephthalate shape of AL stability increased by 100%, the result suggests that a relatively small change in vapor barrier is not for use in direct AL stabilization.
Investigation of AL thermal properties before and after direct stabilization
Investigation of thermal properties was conducted by the evaluation device thermal barrier properties of materials (EDTBPM).
This semi-automatic device allows halfcycle test materials and packages to determine temperature control parameters with high accuracy to change over time quickly [13]. The research results of selected materials are shown in Table 4.
Table 4. Thermal properties AL
	Сonditional marking AL
	Thermal conductivity of textile fabrics AL, 
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	Thermal conductivity of the polymer coating AL, 
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	SS 105
	0,040
	0,047

	FW 208
	0,035
	0,047

	SR 206
	0,035
	0,047


Taking into account that direct stabilization details of AL polymer compositions based on polyethylene waste leads to changes in the thickness of parts of garments will change thermal conductivity of materials. In previous studies determined that the most objective indicator of direct exposure to thermal stabilizing properties AL garment during its operation is the total thermal resistance of materials.
The results of experimental determination of the thermal resistance of AL before and after direct stabilize of polymer compositions based on polyethylene waste are presented in Table 5.
Table 5. The values of thermal resistance AL before and after direct stabilize polymer compositions based on waste polyethylene terephthalate
	Сonditional marking AL
	Heat resistance, 
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	AL to line stabilization
	AL straight after stabilization

	SS 105
	0,0103
	0,0110

	FW 208
	0,0119
	0,0129

	SR 206
	0,0119
	0,0127


At the 95% confidence maximum relative error in each series does not exceed 9.25%.

Analysis of the results shows that after the stabilization of straight AL polymer compositions based on polyethylene waste heat resistance increases, the maximum relative increase is 8%. These changes can be explained by changes in physical and mechanical properties AL straight after stabilization. Given that straight after stabilizing polymeric compositions based on waste polyethylene terephthalate shape stability AL increased by 100%, the result suggests that a relatively small change in thermal resistance is not an obstacle to the use of stabilized AL.
The influance of direct stabilization of garments from AL on the functional state of the human body
Today a number of known methods for evaluating the functional state of organs and organ systems of the human body, including methods of electro-diagnostics Voll, Nakatani, Nechushkina, Portnov, PSI Vector DiaCor. The basis of these methods is the assertion that every living organism produces natural electromagnetic energy, which is formed by radiation cell potential difference of the cell membrane and intracellular environment [14].
To investigate the functional state of the human body we use hardware and software diagnostic complex «Intera-DiaCor», which is included in the register of medical equipment Ukraine (№3277 / 2004 from 30.10.2009r.) And approved for use in medical practice. The polymer composition was studied for ten people, the functional state of the body which had no significant deviations from the norm at the time of the study.

After two complete cycles of diagnosis among software «Intera-DiaCor» carried out comparing the results of diagnostics of the functional state of organs and systems without and with the sample studied polymer composition. In this case, the monitor screen compared histogram showing the energy reserve functional stability of organs and systems of the organism studied stateless polymer composition and with it. The greater the height of the column, the greater the energy and functional state authority. For example, comparing the results window presents diagnostic functional state of the persons studied №1 no impact polymer compositions and with it (Fig. 1a, b).
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a)
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Fig. 1. Results of diagnostics of functional state of the investigated person №1: a) without affecting of the polymer composition; b) the influence of polymer composition
As shown in Fig. 1, the number of bodies in a state of energy deficiency and energy instability when exposed polymer composition has not changed. Number of bodies that are in a state of energy lability also not changed, but increased their height columns. This indicates an increase in the energy capacity of individual organs and systems, and therefore an improvement in their functional status caused by the influence of the studied polymer composition.

Compare the functional state of the body, without affecting polymer composition and with it, the number of organs and systems that are in each of the three states studied ten individuals presented as Table 6. Analysis comparison results (tab. 6), studied in eight people ( №2, №4-10) there are changes in the functional state of the organism caused by influence of polymer compositions based on PET waste. In particular, reducing the number of organs and organ systems that were in the energy sector failure in the studied №2, №5-7 and instability in the sector of energy in the investigated persons №4-5, №7-10, and accordingly, increase the number of organs and systems bodies are in a state of energy in the investigated persons lability №4-10.
Table 6. Compare the functional state of the investigated persons without impact polymer compositions based on PET and her
	Number of persons investigated
	Number of organs and systems of the human body that are underway:

	
	energy

lability
	energy

instability
	power

failure

	
	without polymer composition
	the polymer composition
	without polymer composition
	the polymer composition
	without polymer composition
	the polymer composition

	1
	52
	52
	1
	1
	1
	1

	2
	41
	41
	11
	13
	2
	0

	3
	52
	52
	1
	1
	1
	1

	4
	41
	44
	13
	8
	0
	2

	5
	41
	43
	3
	2
	10
	9

	6
	42
	45
	5
	6
	7
	3

	7
	50
	53
	3
	1
	1
	0

	8
	31
	36
	9
	4
	14
	14

	9
	51
	53
	3
	1
	0
	0

	10
	51
	53
	3
	1
	0
	0


Note: with grey marked changes in the functional state of the investigated persons caused by influence of polymer composition
In view of the application of the polymer composition, it was important to know whether the observed changes in the functional state of the organism studied people sort of energy impact of material harmful to the body, or vice versa helpful, and above all establish how the material is inert, that is, one that does not has no effect on the body, and can be used for a long time. For this purpose, quantified the level of energy impact polymer composition organs and organ systems of the human body, with separate level considered negative and positive impact, and the inertia of the studied polymer composition for each person diagnosed.
The level of energy the negative and positive impact study polymer composition on the human body and its inertia asked to evaluate the numerical values for the coefficients kН, kП and kІ respectively, the formula (2): 
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where kН – the level of negative impact of energy-polymer composition on the human body;
kП – level of positive impact of energy-polymer composition on the human body;
kІ – level of inertia polymer composition for the human body;
Кн – number of (systems of) the human body, in functional condition which occurred negative changes caused by the influence of the polymer composition;
Кп – number of (systems of) the human body, in functional condition of which have been positive changes brought about by the influence of the polymer composition;
Кі – number of (systems of) the human body, in functional condition which no change when exposed to investigational polymer composition;
Кс – number of (systems of) the human body, which diagnosed, (Кс = 54).

Respectively, kП + kН + kІ = 1.
The calculation results that reflect the relative assessment of response of the human body on the study material given in Table 7.

Analysis of calculation (Table. 7) revealed that 90% of surveyed people level of negative impact of energy of the material, the functional state of the organism within kН = 0,00 … 0,06, and only one person №5 kН = 0,13. As concerns the positive impact of energy-studied material on the functional state of the organism studied people, it should be noted that it is slightly higher than the negative, and 80% persons within kП = 0 … 0,22. The two investigated persons №2 №6 level and positive energy-impact polymer composition kП = 0,28 and kП = 0,30 respectively.
Table 7. Results of calculation of energy impact study polymer composition based on the human body PET
	Level enerhoin-formational impact polymer composition on the functional state of man
	Number of persons investigated

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Negative (kН)
	0,02
	0,06
	0,00
	0,04
	0,13
	0,07
	0,00
	0,07
	0,00
	0,04

	Positive (kП)
	0,07
	0,28
	0,00
	0,19
	0,11
	0,30
	0,11
	0,22
	0,07
	0,22

	Inert (kІ )
	0,91
	0,67
	1,00
	0,78
	0,76
	0,67
	0,89
	0,70
	0,93
	0,74

	Total:
	1,00
	1,00
	1,00
	1,00
	1,00
	1,00
	1,00
	1,00
	1,00
	1,00


According to the survey, the level of inertia polymer composition for the functional state of 40% of people ranging from 0.89 to 1.00, indicating a lack of excessive positive or negative impact of energy. The other 40% of kІ =0,7 … 0,78, polymer composition that is relatively inert to the functional state of these people, and by patient №2 and №6 level of inertia is less than 0.7, so the functional state of a third (or more) of these persons body has changed under the influence of polymer composition, so they the material can not be considered to be inert. The results indicate that the studied polymer composition is made of polyethylene terephthalate waste without negative impact on the human body.
Summary
As a result of experimental studies of the impact of direct stabilization of polymer compositions based on waste polyethylene on physical and mechanical properties of AL, including breathability and vapor permeability established that this impact is negligible compared with the change of shape stability after direct stabilization (it should also be borne in mind that parts of garments from AL stabilized part).

Research of AL thermal properties straight after stabilizing polymer compositions have also shown that changing the thermal resistance is small (relative change shape stability straight after stabilization) and may not be obstacle to use stabilized AL.
The study of direct stabilization of garments from the AL on the functional state of the human body revealed no distinct negative impact polymer compositions of energy processes and systems. That is, products with stabilized AL can be used for a long time.

In view of the foregoing, studied materials direct after stabilizing polymeric compositions based on waste polyethylene can be used in the creation of clothing.
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