The whiteness degree and colour properties of recycled
 Polyethylene terephthalate fibres
Population, economic growth and industrialization in the world increase the amount of waste. A waste policy should be developed and the studies of the waste management should be carried out, especially in the environment causing landfill problems. 
Recycled polyethylene terephthalate (r-PET) is a widely recycled plastic employed for new textile production in the world. It reduces environmental impact and lowers cost of the production [1]. 
The influence of the anionic detergent Felosan FOX (CHT/Bezema Group) on the whitness degree and the colour properties of r-PET fibres was determined. 
Research steps 
1. Pre treating  of r-PET fibres 
2. Testing of whiteness 
3. Testing of colour properties
Materials and methods
Material
 For pre treating  the recycled polyethylene terephthalate fibres (designation r-PET; length 60±2 mm, Starlinger, Uzbekistan [2]) with density of 6den, 15 den, 20 den and 40 den were used.  
Chemical
For r-PET fibres the pre-treatment in the solution (2 g/L)  the anionic detergent Felosan FOX (CHT/Bezema Group [2]) at 73 ± 3°C for 60 min was applied. The rinse in warm running water and drying at room temperature (20 ±2°C ) followed.
Testing 
Whiteness degree. For assessing the pre-treatment effect of r-PET fibres whiteness degree before and after washing was determined with Novo-Shade Duo reflectometer (Rhopoint, USA). Equipment indicates a shade of surface colour based on lightness / darkness, where 0 – corresponds to a completely black and 100 - totally white. 10 measurements were read and the average value of whiteness degree was calculated.
Colour properties. Colour parameters of samples were carried out in the spectral width of 400 to 700 nm with Easy Colour QA device (Pocket Spec. Technologies Inc. USA), using RGB (red, green and blue light) system in CIELAB-76 colour space, which allows to determine the coordinates of colour vectors a*, b* and L*- the degree of lightness in the colour space. The differences in lightness (ΔL*ab) between sample and standard (r-PET fibres without pre treating), the common colour diference (ΔE*ab), the saturation diference (ΔC*ab) and hue (h ab) were calculated following the ISO 105-JO3:2009 [4]. 


Results 
Table 1 Whiteness degree of r-PET fibres before and after pretreating with the anionic detergent
	Sample
	Without pre-treatment
	With pre-treatment

	40 den
	25,24
	28,78

	20 den
	27,94
	28,54

	15 den
	23,32
	26,26

	6 den
	26,56
	29,34


Table 2 Colour properties of r-PET fibres before (-) and after (+) pretreating with the anionic detergent
	Sample
	40 den
	20 den
	15 den
	6 den

	Pre- treatment
	-
	+
	-
	+
	-
	+
	-
	+

	L*
	64,84
	69,07
	67,73
	70,33
	70,27
	71,21
	74,29
	74,91

	a*
	2,3
	1,39
	2,71
	2,54
	2,69
	2,87
	3,47
	2,83

	b*
	-4,04
	-3,22
	-5,15
	-5,48
	-5,7
	-4,91
	-5,4
	-4,28

	S
	4,65
	3,51
	5,82
	6,04
	6,3
	5,69
	6,42
	5,13

	∆L*
	 
	4,23
	 
	2,6
	 
	0,94
	 
	0,62

	∆a*
	 
	-0,91
	 
	-0,17
	 
	0,18
	 
	-0,64

	∆b*
	 
	37,18
	 
	-0,33
	 
	0,79
	 
	1,12

	∆E*ab
	 
	37,43
	 
	2,63
	 
	1,24
	 
	1,43

	∆C*ab
	 
	32,54
	 
	-5,44
	 
	-5,49
	 
	-5,13

	hab
	 
	-1,55
	 
	1,09
	 
	1,39
	 
	-1,05
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