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The research of physical and mechanical properties of experimental samples of
ceramic clinker tiles conducted at Obolsky Ceramic Plant showed the possibility of
using of man-made products of power complex (sludge of chemical water treatment of
combined heat and power plants) as an additive in the manufacture of ceramic building
materials of general purpose. Addition of sludge of chemical water treatment allows to
reduce the firing temperature of products, which is important in terms of energy saving.
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SECTION 1. INDUSTRIAL TECHNOLOGIES AND EQUIPMENT

Abstract. The paper deals with softening researches of cotton bedding fabric with
silicone Softsilicone softener and enzyme-containing silicone Softsilicone composition
produced by Ferment LLC according to the periodic method in order to determine the
effect of the enzyme use in the composition of this manufacturer on hygienic and
physical-mechanical properties of the fabric during the final softening finish.

Annomayusi. B pabome  nposedemvbl  uUCCIe008aHUs N0 YMASUEHUIO
Xﬂonqamo@maofmoﬁ MKAHU nocmelbHo20 HA3HAYEHUA CUIUKOHOBbIM annpemom-
macuyumenem « Copmcunukony u ghoepmenmcooeporcaujeli CUTUKOHOBOU KOMNO3UYyUel
«Cogpmcunuxon+y» gpupmor OO0 « Depmenm» no nepuoouecKomy cnocody ¢ yeuwvro
onpedeﬂeﬂuﬂ GIUAHUA UCNOJIb306AHUA qbepMeHMHblx npenapamoe 6 cocmaese annpema
OaHH020 np0u3600umeﬂﬂ Ha cucueHuveckKkue u ¢M3MKO-M€XCZHM'4€CKL£€ ceolicmea
MKAHU 6 npoyecce 3aKII0YUMENbHOU yM}ZZ'-la}OIMelZ OmoeKu.

At the stage of final finishing the textiles are given a beautiful appearance, fixed the
width of the canvas, and smoothed. The solution to the issue of giving softness, bulk,
silkiness to cotton fabrics and products is the technology of softening them in the
process of final finishing.

The classic methods of softening fabrics provide an effect by applying various types
of softening finishing agents. Their significant drawback is the short duration of the
achieved result and its instability to household treatments [1].

Currently known methods of softening textile materials from cellulose fibers using
enzyme preparations of cellulolytic and pectolytic action. Enzymatic modification of
cellulose fibers is an innovative and environmentally friendly approach to solving the
problem of softening terry fabrics and products.

Enzymes are natural biochemical catalysts of selective action — proteins with
molecular weights from tens of thousands to a million or more, the macromolecules of
which are built of amino acids linked into long chains by peptide bonds [2].

Earlier the authors conducted research on tissue bio-softening in a periodic way,
where the operation of biological treatment with enzymes was preliminarily carried
out, and the subsequent stage was processing in a silicone softener.

In Belarus, relatively recently, Ferment LLC entered the market of textile auxiliaries,
offering a wide range of silicone softeners and enzyme preparations for processing
textile materials.

In order to determine the effect of the enzyme use in the composition of this
manufacturer on hygienic and physical-mechanical properties of the fabric in the
laboratory of VSTU, studies were carried out to soften the cotton bedding fabric
(surface density 120 g/m?) with the silicone Softsilicone softener (optimal conditions
of action pH =5, working t = 30-50 °C) and enzyme-containing silicone Softsilicone
composition (optimal conditions of action pH =5, working t = 30-50 °C) according to
the periodic method.

The properties that affect the consumer characteristics of cotton bedding fabrics have
been studied: drape coefficient (%), hygroscopicity (%) according to GOST 3816-81
"Methods for determining hygroscopic and water-repellent properties” and air
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permeability (dm3/cm?*s) according to GOST 12088-77 "Interstate standard. Textile
materials and articles thereof. Method for determining air permeability".

The drape coefficient was determined by 3D scanning using an ARTEC SPIDER
portable 3D scanner. The scan results were saved in STL format and processed in the
SolidWorks software package [3]. The assessment of the hygroscopicity and drape
coefficient of the samples is shown in Figure 1. The assessment of the air permeability
of the samples is shown in Figure 2. The control sample is taken as a bedding fabric
without a final softening finish.

The hygroscopicity of the tissues treated with the test preparations is higher than that
of the control sample. However, the presence of enzymes in the composition leads to a
decrease in hygroscopicity.

When analyzing the coefficient of drape, one should take into account the following
fact: the lower the value is, the softer the material will be. According to the histogram
(Figure 1), there is a decline in this indicator after processing using two technologies.
Moreover, the presence of enzymes in the composition also lowers the drape
coefficient.

Control sample s g 44 59,34
Sofsilicone N 16,37 55,20
55,05

Softsilicone + T 12’45
0,00 10,00 20,00 30,00 40,00 50,00 60,00 70,00

Coefficient of drape, %  m Hygroscopicity, %

Figure 1 — Evaluation of hygroscopicity and drape coefficient of the test samples

Control sample I 212
Sofsilicone I 331
Softsilicone + I 314,8

0 50 100 150 200 250 300 350

B Air permeability, om3/cm2*c
Figure 2 — Evaluation of air permeability of the test samples

The air permeability of the samples (Figure 2), which have undergone treatment with
the investigated drugs, significantly increases compared to the control sample. This is
probably due to the smoothing of the fibers with a silicone sizing, which creates an
invisible film on the yarn, due to which the air spaces between the warp and weft
threads increase in size. The numerical value of this indicator is within acceptable
limits (more than 100 dm?/cm?*s).
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Conclusion: The presence of an enzyme preparation in the composition leads to an
increase in the softness and air permeability of cotton fabrics, but it results in a decrease
in the hydrophilic properties of the textile material.
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Abstract. The article studies the influence of the proportion content of regenerated
waste on the quality indicators of rotor spun yarn. Empirical formulas were compiled,
allowing to predict the quality of yarn and breakage on spinning machines when
changing the content of components.
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