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tion method in an aqueous medium using zinc acetate and sodium hydroxide as precursors. Based
on the results of UV-Vis spectroscopy it has been proved that obtained ZnQO is nanoscale with good
crystallinity. It is shown, that increase in the heat treatment temperature leads to particle aggrega-

tion.

In the last few years, the innovation of textile smart materials has increased substantially.
These materials, that are capable to respond and to adapt to external stimuli, can be applied in dif-
ferent areas such as healthcare, sports, military et al.

With advent of nanotechnology, a semiconductor nanoparticle has attracted much attention
due to their novel optical, electrical and mechanical properties. Emerging studies on functionalized
cotton fibers modified with ZnO nanoparticles expanded the use of cotton fabrics for various appli-
cations, such as conductive, magnetic, photocatalytic, antimicrobial, super hydrophobic and fire
retardant textiles.

The size of the nanoparticles plays an important role in changing the entire properties of ma-
terials. Many factors to affect the properties of the synthesized ZnO such as synthesis temperature,
precursor concentration, pH of synthesis mixture, reaction time and heat treatment.

Thus, the goal of this work is to investigate the action of synthesis conditions on the ZnO
nanoparticle properties.

ZnO nanoparticles were synthesized by direct precipitation method according to [1] with
few modifications. Zinc acetate and sodium hydroxide were used as precursors. The influence of the
synthesis conditions on the photo-optical properties of the produced ZnO was studied by means of
UV-visible absorption spectroscopy.

Based on the results of UV-Vis spectroscopy it was found that the characteristic absorption
peak for ZnO nanoparticles dried at room temperature is at 373 nm, for ZnO samples dried at 60°C
is at 375 nm. For ZnO nanoparticles dried at 60°C and heat treated at 300°C the broad absorption
peak takes the value around 382 nm, which may indicate the aggregation of nanoparticles. No other
peaks were observed in the spectra, which confirms that the synthesized product is only the wurtzite

hexagonal phase of ZnO.

References:
1. Chen Ch.Ch,, Liu P., Lu Ch.H. Synthesis and characterization of nano-sized ZnO powders by direct
precipitation method. Chemical Engineering Journal, 2008. 144, 3, 509-513. DOI: 10.1016/j.¢ej.2008.07.047

HOROKHOV I., ASAULYUK T., LAVRIK V. !

1 Kherson National Technical University, Ukraine

STUDY THE EFFECT OF BIOORGANIC COMPOUNDS ON THE THERMAL
STABILITY OF COTTON FABRIC

The effect of phytic and tricarboxylic acid additives on the thermal characteristics of cellu-
lose fabrics has been studied. It is shown that the presence of phytic acid and aluminum sulfate as a
suppressor of smoke generation in the finishing composition increases the heat resistance of the
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treated cellulose textile materials. Fabric weight loss ranges from 51 to 56% carbonized residue,

and the final residue weight increases by 6%.

Recently, researchers have shown interest in phosphorus-containing substances based on
bioorganic compounds of phytic acid for the development of flame retardants. Phytic acid is also
known as inositol-hexakisphosphate acid or phytate, in the form of a salt, and is regarded as a
"green" molecule found in abundance in plant tissues such as beans, grains and oilseeds [1, 2].
Phytic acid is composed of six negatively charged phosphate groups and has a strong tendency to
combine or interact with positively charged metal ions or proteins [3, 4].

Studies were aimed at increasing the thermal stability of cotton textile materials using a
phosphorus-containing biomolecule.

The change in weight, the rate of change in weight and the magnitude of heat effects under
the influence of elevated temperatures on the cellulose-containing textile material were studied by
thermogravimetric and differential thermal analysis after examining the samples on a Thermoscan-2
derivatograph.

Cotton textile materials were treated with an aqueous solution of phytic acid as the main fire
retardant with the addition of tricarboxylic acid, which helps to increase the solubility of phytic acid
in water and to increase the carbon residue during the burning of the fabric. To eliminate residual
combustion, reduce the length of the charred section, and reduce smoke generation during combus-
tion, inorganic metal compounds are used, therefore, the effectiveness of the addition of aluminum
salt was also studied in the work. After processing with the finishing composition, the textile mate-
rials were dried to constant weight at a temperature of 80°C.

The results of the thermal stability of the studied textile materials are compared with un-
treated textile materials in Table 1.

It has been shown that the presence of phytic acid, as well as phytic acid and aluminum sul-
fate as a smoke suppressor, at the initial stage, shift the temperature of cotton fabric destruction to-
wards lower values as a result of activation decomposition of phytic acid to decomposition of the
main substrate. At the same time, the maximum temperature at which the final degradation of cellu-
lose occurs, on the contrary, shifts to a higher temperature range, from 499°C for untreated fabric,
to 550°C and 544°C for fabric with phytic acid.

Table 1.Thermal stability of cotton fabric

C " T oc | T o Residue T o Residue Residue at
omposition init, , ,

p init maxl T maxt, % max2 T masa, % 600°C, %
Untreated fabric 323 363 51 499 2.82 <1
Phytic acid + tri-

. . 230 321 56 550 252 6.8
carboxylic acid
Phytic acid + tri-
carboxylic acid + 120 230 64 544 24.5 6
aluminum salt
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The shift in temperature to a higher region confirms the increase in heat resistance of cellu-
losic textiles treated with compositions containing phytic acid.

The composition containing Al2(SO4)3- 18H20 as a smoke suppressor lowers the decomposi-
tion temperature to 230°C, which is explained by the loss of water when the temperature rises in the
range from 230°C to 420°C, and at a temperature of 420°C a completely anhydrous form is formed
aluminum sulfate. With a further increase in temperature, aluminum sulfate also decomposes above
a temperature of 580°C into the y-modification of aluminum oxide and sulfuric anhydride. The be-
ginning of the thermal decomposition of aluminum sulfate with the release of sulfur oxide helps to
limit the residual combustion of the fabric under study.

Thus the presence of compositions containing phytic acid on the fiber surface significantly
outpaces the degradation of cotton.
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! Xepconcokutl Hayionaieuil mexHivHutl yHieepcumem

®OPMYBAHHA AKICHUX BJACTUBOCTEN TEKCTUJIBHOI'O B3YTTA HA
OCHOBI TEXHIYHUX KOHOIIEJIb

Formation of qualitative properties of textile footwear on the basis of technical hemp

This article scientifically substantiates and experimentally proves the formation of qualita-

tive properties of finished shoe textile products based on technical hemp fibers.

IHTEpec y BUKOPUCTaHHI TEXHIYHUX KOHOIMENb B JIETKIH MPOMHCIOBOCTI 3 KOXXHUM POKOM
3pOCTaE HE TiJIbKH 3aKOPIOHOM, ajie i B YkpaiHi. barato BITUYM3HIHUX MiAIPUEMIIB 3 BAPOOHULITBA
TEKCTWJIbHUX BHPOOIB BUKOPHUCTOBYIOTH HATYypaJibHI, €KOJOTIYHO YUCTI KOHOIUISIHI BOJOKHA. Lle
3YMOBJICHO, TIEPIN 3a BCE, BUCOKMMH SIKICHUMH BJIACTUBOCTSIMH BOJIOKOH JaHOI KyJbTypu. Konon-
JIEBOJIOKHO Ma€ O1JIbIy 3HOCOCTIHKICTh Ta MIIHICTD, HABITh B MOPIBHSAHHI 3 JUITHUMH a00 GaBOB-
HSHUMH BOJIOKHaMU. L1 BOJIOKHA BOJIOIIOTH BUCOKUMH T1TPOCKOMIYHUMH BIIACTUBOCTSMHU. 3aBISIKU
MOPHUCTIH CTPYKTYPl KOHOIUITHOTO BOJIOKHA TKAaHMHA 3 HBOT'O 31aTHA YBIOpAaTH BOJIOTY O M'SITUCOT
BIJICOTKIB BiJl CBO€1 Baru. Takosk, Il BOJIOKHA TiMOaJepreHHi. Ajie, mopsia 3 UM BHPOOU 3 AaHOL

CHPOBHHH, OCOOJIMBO B3YTTs MAIOTh A€sKI HEAOMIKU. B mpoweci excrutyarariii TKAaHHHUA BEPXY B3YT-
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